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FOREWORD 


The Nuclear Safety Information Center (NSIC), which was established 
in March 1963 at Oak Ridge National Laboratory, is principally supported 
by the U.S. Nuclear Regulatory Commission's Office of Nuclear Regulatory 
Research. Support is also provided by the Division of Reactor Research 
and Technology of the Department of Energy. NSIC is a focal point for 
the collection, storage, evaluation, and dissemination of safety informa- 
tion to aid those concerned with the analysis, design, and operation of 
nuclear facilities. Although the most widely known product of NSIC is 
the technical progress review Nuclear Safety, the Center prepares reports 
and bibliographies as listed on the inside covers of this document. The 
Center has also developed a system of key words to index the information 
which it catalogs. The title, author, installation, abstract, and key 
words for each document reviewed are recorded at the central computing 
facility in Oak Ridge. The references are cataloged according to the 


following categories: 


1. General Safety Criteria 
2 Siting of Nuclear Facilities 
3. Transportation and Handling of Radioactive Materials 
4. Aerospace Safety (inactive 1970) 
5. Heat Transfer and Thermal Hydraulics 
6. Reactor Transients, Kinetics, and Stability 
7. Fission Product Release, Transport, and Removal 
8. Sources of Energy Release under Accident Conditions 
9. Nuclear Instrumentation, Control, and Safety Systems 
10. Electrical Power Systems 
11. Containment of Nuclear Facilities 
12. Plant Safety Features — Reactor 
13. Plant Safety Features — Nonreactor 
14. Radionuclide Release, Disposal, Treatment, and Management 


(inactive September 1973) 


15. Environmental Surveys, Monitoring, and Radiation Dose Measure- 
ments (inactive September 1973) 


16. Meteorological Considerations 








vi 


17. Operational Safety and Experience 


18. Design, Construction and Licensing 





19. Internal Exposure Effects on Humans Due to Radioactivity 
in the Environment (inactive September 1973) 


20. Effects of Thermal Modifications on Ecological Systems 
(inactive September 1973) 


21. Radiation Effects on Ecological Systems (inactive September 1973) 


22. Safeguards of Nuclear Materials 


Computer programs have been developed that enable NSIC to (1) operate 
a program of selective dissemination of information. (SDI) to individuals 
according to their particular profile of interest, (2) make retrospective 
searches of the stored references, and (3) produce topical indexed bibli- 
ographies. In addition, the Center Staff is available for consultation, 
and the document literature at NSIC offices is available for examination. 
NSIC reports (i.e., those with the ORNL/NSIC nad ORNL/NUREG/NSIC numbers) 
may be purchased from the National Technical Information Service (see in- 
side front cover). All of the above services are free to NRC and DOE 
personnel as well as their direct contractors. They are available to all 
others at a nominal cost as determined by the DOE Cost Recovery Policy. 


Persons interested in any of the services offered by NSIC should address 


inquiries to: 


J. R. Buchanan, Assistant Director 
Nuclear Safety Information Center 
P.O. Box Y 

Oak Ridge National Laboratory 

Oak Ridge, Tennessee 37830 


Telephone 615-574-0391 
FTS number is 624-0391 
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ABSTRACT 


This index to Nuclear Safety covers articles published in Nuclear 
Safety, Vol. 11, No. 1 (January-February 1970), through Vol. 19, No. 6 
(November—December 1978). It is divided into three sections: a chro- 
nological list of articles (including abstracts) followed by a permuted- 
title (KWIC) index and an author index. Nuclear Safety, a bimonthly 
technical progress review prepared by the Nuclear Safety Information 
Center (NSIC), covers all safety aspects of nuclear power reactors and 


associated facilities. Over 500 technical articles published in Nuclear 


Safety in the last nine years are listed in this index. 
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INTRODUCTION 


Nuclear Safety, a bimonthly technical progress review, is prepared 
by the Oak Ridge National Laboratory and is jointly sponsored by the 
Nuclear Regulatory Commission and the Department of Energy. The tech- 
nical articles (i.e., excluding special reviews and features) are refereed 
and cover all topics relevant to the safe design, construction, and opera- 
tion of nuclear facilities. In addition to that primary emphasis on 
power reactors, safety considerations in reactor fuel fabrication, spent- 
fuel processing, nuclear waste disposal, handling of radioactive materials, 
and the environmental effects of these operations are also treated. 

Cumulative indexes of Nuclear Safety have been prepared annually 
since 1967. However, starting in 1974, the issues covered extended back 
only through Volume 11. This issue of the Index to Nuclear Safety covers 
articles included in Nuclear Safety, Vol. 11, No. 1, through Vol. 19, No. 
6. Persons interested in an index to earlier Nuclear Safety volumes 
should purchase ORNL-NSIC-107 (see inside front cover). 


This index is presented in three sections as follows: 


Section 1 (orange) — Chronological List of Articles by Volume 
Section 2 (white) — Permuted-Title (KWIC) Index 
Section 3 (green) — Author Index 


A KWIC (KeyWord In Context) index is one in which article titles are 
permuted around the various significant words contained therein. For ex- 
ample, the title, "Design Basis for Nuclear Power Plant Protection Sys- 
tems,"' is indexed under the words Design, Nuclear, Power, Plant, and 
Protection. As may be seen by reference to Section 2 (white) of this 
report, the index words are arranged alphabetically in a column in the 
center of the page, with the titles permuted around them. In some cases, 
additional significant words in parentheses have been added to the title 
by the editors to allow more precise indexing. The location of the 
indexed articles in Nuclear Safety is indicated by the seven-digit numbers 
in the column to the right of the page, as described below. The KWIC code 


was developed by IBM and has proved to be a useful tool for the prepara- 


tion of indexes for many different purposes. 








Early issues of the index were used primarily for the benefit of the 
Nuclear Safety editors. However, it has been so helpful that it is now 
prepared and distributed as an NSIC report. The index is published an- 
nually following the close of each Wuclear Safety volume year. 

The seven-digit index number given in all three sections is divided 
into four parts (00-0-0-000) which stand, respectively, for volume-number- 
section-page. It provides ready entry from the permuted-title (KWIC) in- 
dex (white) and author index (green) to the main index (orange), which 
gives title, author, and abstract when available. Corporate affiliation 
is given in the orange section for all authors. Abstracts are also 
included for those articles that contained one. Volume 11 corresponds 
to 1970; Volume 12, 1971; Volume 13, 1972; Volume 14, 1973; Volume 15, 
1974; Volume 16, 1975; Volume 17, 1976; Volume 18, 1977; and Volume 19, 
1978. 


Wm. B. Cottrell, Editor 

W. H. Jordan, Advisory Editor 

M. R. Sheldon and A. L. Ragan, 
Editorial Reviewers 

Section Editors: 


1. General Safety Considerations 
J. R. Buchanan 


2. Accident Analysis 
P. M. Haas 


3. Control and Instrumentation 
E. W. Hagen 


4. Plant Safety Features 
H. W. Godbee and E. L. Compere 


5. Environmental Effects 
R. O. Chester and C. T. Garten 


6. Operating Experiences 
W. R. Casto 


7. Current Events 
Wm. B. Cottrell 








Section 1 


CHRONOLOGICAL MAIN INDEX 


Nuclear Safety articles are indexed in this section by volume in 
the chronological order of their appearance in the Journal. Titles 
(white section) and authors (green section) are keyed to this main 
index by means of a seven-digit number in the left-hand column; the 
number is divided into four parts (00-0-0-000), which stand for volume- 
number-section-page, respectively. Following the index number are the 
appropriate article title and author. For example, Vol. 1l, No. l, 
Sect. 3, p. 20 (11-1-3-020) contained the article, "The Design Basis 
for Nuclear Power Plant Protection Systems," by R. S. Stone (see in- 
dex). The dates pertinent to each volume are listed in the introduc- 


tion. Abstracts are included in this section for all articles that 


had one. 











BVIBLICGRAPHY 


ti-i-1-901 TH LIGQUIVU MCTAL FAST GREECOCR REACTCHK SAFETY PROGRAM 

GAKEPs Les JRe + ROSEs Oe + MILLERe Co Cos Je 

AKGONNE NATIONAL LAGCRATORYs AKGCNNEs ILLINOIS 
THE GENERAL AIM OF THE LIQUIU BCTAL FAST SGREEDERK REACTOR SAFETY 
PROGRAM IS THE IMPROVEMENT Of TRE TECHNJLOGICAL BASt NELVED TO 
UNDERSTAND ACCIDENT SITUATIUNSs TC VEVELUP SAFETY SYSTEMSs AND 
TG OCVEL OP STANDARDS AND COVES FUR SAFE ULSIGNe SITINGs 
CONSTRUCTIONe AND OPERATICN CR A4EC TEST FACILITIES ANU 
COMMERCIAL LIQUIO METAL FAST GkHLEDeERSe IN ITS SCOPE Trt PROGRAW 
INCLUDES STUDIES OF THt PHENUMENA ASSOCIATED WITH AUNURMAL 
OPERATIGNs POTENTIAL ACCIDENTS» ANY SAFCTY sYSTLYS VLSIGNED TG 
PREVENT ACCIDENTS OF TO LIMIT THEIR CONSE YVUCNCESe EMPHASIS IS 
PLACED ON PREVENTIONes EARLY DETECTIUNs ANDO CONTRKCL OF PUTENT IAL 
ACCIDENTS. 


1i-1-2-012 ANALYSIS OF PRESSURE PULSES PROVUCLD IN A WATER CHANNE: GY RAPIO KEATING 

UCHIDAs He + VYAMURAs Te 

JNIVERSITY OF TOKYGs TUKYOUs JAPAN 
A BASIC INVESTIGATION WAS MAUVE UF THE PURE RFUL PULSELIKE 
PRESSURE INCREASES THAT OCCUk IN 4 NAKKOW WATER CHANNEL HEN 
THE BATER 1S BEING HEATEO KAPIOLY«s IN Trt CAPERIMENTS A 
VERTICAL WATER COLUMN Was HEATLO AT THE GUTTOMs AND Tric TOP OF 
THE WATER WAS A FREE SUFRFACKL +s TOMPcKATURE CHANGE KATES ON THE 
HEATER SURFACE WERE VARILO FRE 3000 TU 25,990C75ECe Trt 
INVESTIGATICN INOICATEO THAT TRL PRLSSURE CHANGES IN A CHANNEL 
UNDERGOING RAPID HEATING CXrifeli Tao KiNUS UF PATTERNS + NAMELYs 
AN INITIAL INCREASE TO A PEAK PRESSURE THAT Lo INFLUENCED oY 
THE HEATING RATE ANO THEN A SLeIES OF PRESSURE PULSLS THAT CAN 
BE EXPLAINED ANALYTICALLY As A OYNAMICS PHOULEM SIMILAR TO THAT 
ASSOCIATED BITH A WATER HAMMER. IN THIS SECUNY STAGL THe 
MAXIMUM PRESSURE IS GREATER thAw THE PcCAK PRESSURE IN THE FIRST 
STAGE. THESE PRESSURE CHANGES AXE SIMILAR TO PRESSURE CHANGES 
OBSERVED IN BORAX ANDO SPEKT EXPERIMENTS s 


11-1-3-020 THE DESIGN BASIS FOR NUCLE4SR POwER PLANT PRUTECTION SYSTEMS 

STONEs Re Se 

UAK KITDGE NATIUNAL LABCRATURY,. OAK R1lJSts TENNCSSEL 
THE DESIGN BASIS FOR A NUCLEAR PLANT PRUTECTIUN SYSTEM GIVES 
FUNCTIONAL REQUIREMENTS ANS ESTABLIGACS Tit CIRCUMSTANCES UNDER 
WHICH THE SYSTEM MUST BE CAP 4ULE GF UREKATINGe IT TAKES INTO 
ACCOUNT BOTH THE SYSTEM*S CHARACTCRISTICS AND THOSE OF THE 
ENTIRE COMPLEX OF PROTECTIVE FEATURCSs Ihe st LATTinX 
CHARACTERISTICS CONSIST IN THUStE ASPECTS UF PLANT DESIGN THAT 
FORESTALL» ABORT. OR MITIGATE BRAZARIOUS GCCURRENCES IN THE 
POWER-GENERATING CHAINe THe BASIC #REQUIRCAENTS ARS TO LCNSURE 
PUBLIC SAFETY ANDe IF PUSSIdLt s+ TC PREVENT DAMAGE TU THE PLANT. 
A&A PROPER DESIGN BASIS TIES TOGETHER ALL THE INFORMATION 
NCCESSARY FOR THE DEVELOPMENT CF A COMPLCT ENT PLANT PROTECTION 
SYSTEM. WITHOUT SUCH A DESIGN GASISs Tit sYsTtM wilt GE 
HAPHAZARD AND INCCMPLETE. 


bi-1-4-025 A REVItW GF THE TECHNOLOGY UF PRESTRESsiL YU CLNCRETE KEACTUR PRESSURL VESSELS 
TANe Co Pe 
FRANKLIN INSTITUTE RESEARCH LABCKATORICSs PHILADELPHIA, 
PENNSYLVANIA 
PRESTRESSED CONCRETE REACTUR VESSELS (PCKV*S) ARE AJVAPTAGLE TO 
LARGE NUCLEAR CORES ANDO Trt HIGH PKEssutLs NEEDED FUR THE SAFE 
ANDO ECONOMICAL PROUDUCTICN Uf NUCLE&m PUSihk WITH GAS-CUULEUD 
REACTORS. THERE ARE AT PRESENT LG PCRV* os MUST GF wHiCr ARE IN 
GREAT BRITAIN ANU FRANCE. IN TH YJNITLO STATES A PCKV FOR THE 
FORT STs VRAIN HIGH TEMPERATURE GAS-COOLLO REACTCR IS UNJVER 
CCNSTRUCTIONs THE BASIC PROULEMs FACING THE DESIGNER ANU 
CCNSTRUCTORK OF PCRV*S WERE (1) LACK OF APPLICABLE CODESs (2) 
LITTLCC KNOWLEDGE OF LONG TERM GEHAVIUR OF CUNCRETE UNDER 
MULTIAXIAL STRESSES AT HIGH TEMPERATURE s (3) LITTLE INFORMATIUN 
ON STRESS CONCENTRATIONS IN CCNCRETec OUL TU PENCE TRATICNs CF 
VARIOUS SIZES ANDO TO THE ANCHCrAGESs+s (4) POROSITY OF CUNCRETE>s 
AND (5) LIMITED CAPACITY OF CCMMERCIALLY AVAILAGLE PRESTRESSING 
SYSTEMS. MOST OF THESE PRUULEMS HAVE GEEN Ke SOLVEU THROUGH 
ENGINCERING INGENUITY CCMPLEMENTEO WITH CATUCNSIVE RESEARCH AND 
OCVELOPMENT « SATISFACTURKY DESIGNS GCF PCRV*S HAVE GELN 
ACCOMPLISHED BY DEVELOPING SCRHISTICATtv ANALYTICAL Mc THGUS AND 
TESTING STRUCTURAL MODELS. PCKV*S APPLAR TO BLE FAVORED FUR 
ADVANCED REACTORS BECAUSE UF ADAPTAJILITY WITH KESPLCT TO SIZE 
AND PRESSURE. 
ti-t VARTABILITY UF WIND OIRECTION WITHIN Tet UNITED STATLS 
SINGER» Ie Ase @ NAGLEs Ce Me 
BROOKHAVEN NATIONAL LABORATORY, LPTUONs Leles NEw YURK 
INCREASEO INTEREST IN ATMUSPHEKIC DIFFUSION PROBLEMS 
( PARTICULARLY.» FOR NUCLEAR SAFETY HEADERSs AS RELATED TO THE 
SITING OF NUCLEAR POWER REACTORS) HAS CKLATEUO NEED FUR A 
QUANTITATIVE MEASURE OF THE VARIAUILITY OF THE MEAN WIND 
OIRECTION WITH TIME. If HAS BCEN PRUPUSCO THAT Tht CONSTANCY OF 
THE WIND. DEFINED AS THE MEAN VECTOR wind VIVi0ed BY THE MEAN 
SCALAR WIND (V/V). BE USED FORK SIMPLE CLASSTIFICATICN PURPOSES. 
A TRIGONOMETRIC TRANSFORMATION 1S Uslv TU LINEARIZE THE 











§t-1-5-039 


t1-1-S5-043 


88-2-1-197 


11-2-3-115 


VARLATION OF CONSTANCY WITH Titf AL AN ANGULAR RANGE UF 
DIRECTIONe THIS FUNCTIUNs CALLED THe STCAVINCSSe Se Ia THEN 
COMPUTLU FUR VARICUS TIME PeRILUS ANUJ GY Use OF EcATREME- VALUE 
THEYRY THE RECURRENCE INTERVALS UF VARIOUS MCAN wiIND UVIKECTION 
RANGES CAN BE PREDICTED. FHIS FAS GLEN DUNE FUR 34 STATIUNS IN 
THE UNITED STATESe RECURRENCE INTERVAL MAPS UF TRE STEAVINESS 
OF WIND OLRECTION WITHIN Tete UNITED STATES FUR VARIGUs TIME 
PERIGOS ARE PRESENTED THAT sHCw TRE INT CRRELATICN UF 


GECGRAPHICAL LUCATION ANU SYNOPTIC METEURULUGLY wlTH aINv 
DIRECTION PERSISTENCEs TRE MOsT PLRSISTICNT winw DIRCCTIONS 
APPEAK AT COASTAL STATIUGNSe ANe THE LEAsT PERSISTENT UCCUR IN 


MOUNTAINOUS REGIONS. 


UeSeAse STANDARD N13e2-1969 — GUIDE FOR AVAINISFRATIVE PRACTICES IN RADIATION MUNITORING ( A GUIDE 
MANAGEMENT ) 
HARTs« Je Co + MUELLEKs De We 


OAK RIQVGE NATIONAL LAUORATORYs, CAK Kilvves IENNESSEE - HARVARD 
»CHOOL OF 1 UBLIC HEALTH BVOSTUNe MASSACHUSCTIs 
®ADIATICN PROTECTION IN ANY NUCLEAR-UASCU UPLRATICN Is A 
RESPONSIBILITY OF MANAGE ME NTse THE UsA STANDARD Nised IS 
DESIGNED TO PROVIVE A GENERAL keVitws OF THE TYPe ANU CXATENT OF 
MONITTURING NEEDED FUR THE SAFE USt ANU APPLICATICN UF RADIATICN 
SOURCESe THIS STANDARD MAY GE USEL YUKING THE PLANNING STAGES 


OF AN OPERATION AS A GUIvVE TC AN EFFECTIVE MONITCRHING PRUGRAM, 


TURNOVER ANDO CONCENTRATION GF #HACTUNUCL IULS IN FOGUU CHAINS 

Re ICHLEs Ve Eo ¢ UDUNAMAYs Peo Ge + NELSINe Deo Jeo 

UAK RIDGE NATIONAL LABURATURYs CAK RIQses TENNESSEE 
PRCLIFERATICN OF NUCLEAR TECRHNCLUGY ANU CUNCERN FOR 
RADIGACTIVITY IN THE BIOSPHceRE SECMANOD MURE SUPHISTICATED 
LC VALUATIONS OF FUTURE NUCLEAR INSTALLATICNS AND PROCEVURESs 
ADEQUATE ANALYSES OF HADIUNUCLIVE OJISPERSIUN IN THE ENVIRONMENT 
®wILt KEQUIRE MORE SUBSTANTIAL BIOCENVIKUNMENTAL INFORMATION THAN 
ITS PRESENTLY AVAILAGLEs FREQUENTLY LNFORMATICN KNCWN FOR CNE 
ECOLOGICAL SYSTEM (EeGee AKCTIC TUNDRA) WILL NOT GE APRPLICAUDLE 
TO OTHER ECOSYSTEMS (EeGee TEMPCRATURC OR TRUPICAL FORESTS) 
ONLY WITH SUFFICIENT ECOLOGICAL DATA CAN PREJICTIVE MOVELS BE 
VEVELOPEV THAT wILi ENABLE ASSESSMEWT UF THe ENV IRONMENTAL 
CONSEQUENCES UF RADIUVACTIVE CCNTAMINATIUNe A SIMPLE SOURCE 
PATHWAY RECEPTOR MODEL+ ANALCLGCUS TU THE ECULUGICAL FUGU CHAINe 
REUUIRES PATHWAY LOCNTIFICATICNs DATA ON ASSIMILATICN BY EACH 
LINK (ORGANISM) IN THE PATHWAYs ANO DUTERMINATION OF THe 
BIGLOGICAL TURNOVER OF CACH RAVICNUCLIDE. FUR ACUTE RELEASES OF 
RADIOACTIVETY TO THE ENVIRUNMERT. EVALUATIUN UF TRESE VARIABLES 
1S NEECOEDO TO PREDICT Time DiePcNVENT CUNCENTRATIUNS OF 
RADICACTIVITY IN ORGANISMS. FUR CHRONIC RELEASESs CUNCENTRATION 
FACTORS ALONE WILL OFTEN SUFFICEs THe SIGLUGICAL CUNCENTRATIUON 
AND TURNOVER OF RADIONUCLIVES EY ANIMALS ARE SUMMARIZED IN THIS 
PAPER. DATs ARE PRESENTED FUR USt IN LNVIKUNMENTAL MODELS AND 
CORRELATICN WITH SPECIES CHARACTERISTICS (EeGes BOVY SIZE) THAT 
ALLOW ESTIMATIUN OF AUSULUTE VALUES FUR MANY DIFFERENT ANIMAL 
GROUPS BASEC ON EXISTING EXPERIMENTAL DATA’ 


INUUSTRIAL SABOTAGE IN NUCLEAR PC WER PLANTS 


TURNER». Se Eo + MCCULLUUGHs Co Ke + LYERL Ye Re Le 


SOUTHERN NUCLEAR ENGINEERINGse INCose OUNEVINe FLORIDA 


THE CUNSEQUENCES OF INDUSTRIAL SAGUTAGtE IN NUCLEAR POWER PLANTS 
HAVE BEEN STUDIES FRCM THE STANCPUINT Or TRE POTENTIAL HAZARD 
TO THE HEALTH ANDO SAFETY UF THE PUGLICe THIS EVALUATICN UF THE 
POTENTIAL THREAT OF SABOTAGE CCNSIOLRED (1) HISTORICAL 
PRECEDENTSs (2) THE OPINIONS CF EXPERIENCED ANDO KNCWLEOVEASBLE 
INDIVIOUALSs+ (3) MOTIVATION AND LIKLLY CATENT OF KNOWLEDGE OF 
VARIOUS TYPES OF SAUWOTEURSe ANC (4) AN ASSESSMENT OF THE 
PRUUABILITY ANO POSSIBLE CONSEQUENCES OF A NUMBER CF 

POSTULATED SABOTAGE ACTSs+ AS WELL Ad THe LEVEL UF DAMAGE 
NECESSARY TO CREATE A PUBLIC HAZARDe UN Tre BASIS OF THE STUDY. 
IT IS CONCLUDED TFATs ALTHOUGH SABOTAGE WITH SERIOUS 
CONSEQUENCES TO THE PUBLIC IS PUSSIULE IN THEORY. THE 
PROBABILITY IS SUFFICIENTLY CCW THAT NO UNOUVE RISK TO IHE 
HEALTH AND SAFETY OF THe PUBLIC EXIaTS. 


AUTUMATIUON OF REACTOR CONTRUL AND SAFETY SYSTEMS AT CRNL 
OAKESs Le Ceo 
GAK RIOGE NATIONAL LAWORATORYs+ CAK RIUGEs TENNESSEE 


REACTOR SAFETY FUNCTIONS REQUIRING FAST RESPONSE ARE AUTOMATEDOs 
BUT OBVECTIONS ARISE WHEN SOME TRACITIUNALLY MANUAL GPERATIONS 
ARE PRUPOSED FOR AUTOMATIONse IK A REACTOR CCNTRUL SYSTEMe 
PERHAPS MORE THAN IN ANY CITHERs THE GRPERATOR IS VEPENUVENT ON 
SENSORY INSTRUMENTATIGN FUR DETERMINING THE UPERATING STATEs 
COMPARISONS OF RELIABILITYs UPERAUVILITYs ECONOMICSse ANU SAFETY 
FOR AUTOMATIC VSe MANUAL CONTAC ABE AGOUT THE SAME IF SIMILAR 
PERFORMANCE IS EXPECTED. THESE ARE EXEMPLIFIED UY DISCUSSIONS 
GF AUTOMATIC STARTUPS AND SHIMMINGse OPERATOR JUSTIFICATION IS 
EVEN NOW SOMEWHAT PHILOSOPHICAL, ANY RESULTS CF CURRENT 
RESEARCH AND DEVELOPMENT IN CCMPUTER CUNTROL ANU VIAGNOSTIC 
TECHNIQUES WILL FURTHER TEND TC REDUCE HIS ROLE. A GREATER 
AMOUNT OF AUTOMATION THAN NOW USEVL wOULUL LEAD TO IMPROVED 
SAFETY AND CPERABILITY. 








11-2-4-119 CONSTRUCTION OF A SITE ASSEMBLED RUCLEAK RKEACTUK PRESSURE VESSEL 

REEDYs Ke Fe # SIMSe Je Eo 

CHICAGO GRIDGE AND IRON COMPANYs OAK GROUK,s, ILLINOIS - CHICAGO 

sRIOGE AND IRON COMPANYs MEMPHIS, TENNESSEc 
THE MONT ICELLU NUCLEAR GENERATING PLANT Iw MINNESCTAs. GwNEO BY 
NORTHERN STATES POWER COMPANY. I[S UNIUVE IN THAT IT HAS THE 
FIRST FIELD FAGKICATED NUCLEAR 2EACTO? PRESSURE VESSEL GUILT IN 
THE UNITED STATES+ THE MATERIALS FORK THIS VESSEL WERE 
FABRICATED IN THE NURMAL MANNER AND SHIPPEY TO THE SITE FOR 
FINAL ASSEMBLY INTO A CUMPLETECO ViESstlhe SPECIAL TRAINING FOR 
FIELO MACHINING. @EL DINGe ANU CJALITY CUNTROL WAS KEUUIREDe THe 
COMPLETION OF THE PRESSURE VESSEL AHEAD UF sCHEDULE SHOSEO THAT 
THE FIELD FABRICATION OF NJUCLEAXY PRESSIJRL VESSELS IS BOTH 
FEASIBLE ANU ECONCMICAL. 


11-2-5-130 STATUS GF INVESTIGATIONS CF SALT FURMATIUNS FUR JISPOSAL OF HIGHLY RADIOACTIVE POSER REACTOR sASTES 

MCCLAINe We Co + UGRAUSHAMs He Le 

UAK RIDGE NATIONAL LABURATORY,. CAK RIQGEs, TENNESSEE 
A COMMITTEE OF THE NATICNAL ACADEMY OF SCIENCES FIKST SUGGESTED 
THE USE OF SALT FORMATICNS FCR THE OILSPUSAL GF RACICACTIVE 
WASTES IN 1955+ AND FEASTIUIL ITY STUVILS GEGAN AT CAK RIDGE 
NATIONAL LABORATORY AND ELSE #HERE Ad CARLY Ad 19976 BY THE 
EARLY 1960°S. EMPHASIS HAD sHIFTEU FRUM DIRECT DISPOSAL OF 
LIQVILU WASTES TC SOLAOIFICATICN AND DOISPUSAL OF TRE KLSULTING 
SULIOS. A CONCEPT FUR DISPOSAL OF suUCH SULIDS IN A SALT MINE 
#AS DEVELOPEDs, AND PREPAKAT IONS FUR A VcMUNSTRATION EXPERIMENT 
BEGAN IN 1963-6 THE RADIOACTIVE PHASE OF THiS OEMCNSTRATION 
BEGAN IN NOVEMBER 1965 AND SUCCESSFULLY UL YONSTRATED THE 
FEASIGILITY ANO SAFETY OF HANCLING SIGHLY RADIOACTIVE 
MATERIALS IN AN UNDERGROUND EAVIRCAMENT. THIS EXPERIMENT ALSO 
DE MONSTRATEO THE STABILITY CF SALT UNDER THE cCRFECTS OF HEAT 
AND RKAOIATION. OATA OBTAINED CN THE CREEP ANU PLASTIC FLOW 
CHARACTERISTICS OF SALT HAVE MADE IT POSSIBLE TU ARKIVE AT A 
SUITABLE MINE DESIGN FUR A OISFOSAL FACILITYs A STUDY OF THE 
ECONOMICS OF DISPOSAL IN SALT MINES INJICATES THAT THIS METHOD 
witt BE COMPATIGLE WITH COMPETITIVE NUCLEAR POWER. AN ANALYSIS 
OF THE PROJECTEO POWER REACTUR WASTES AND THE SAFETY 
CONSIDERATIONS INVOLVEO POINTS TO THE Nctv FOR A GOVERNMENT 
OwNED WASTE REPOSITURY TU BE IN GPERATION BEFORE 1980. 


11-2-6-142 SAN ONOFRE EXPERIENCE WITH APPARENT POSER MISMATCH AND REACTUR CUOLANT TEMPERATURE ANCMALIES 

ORTEGAs Oe Jeo # JOHNSONs Ceo Geo + BASKINe Ke Pe 

SOUTHERN CALIFORNIA EDISON COMPANYs LOS ANGELESs CALIFURNIA 
IN JANUARY 1968 THE UPPER LIMIT FUR OPERATION AT THE SAN 
ONUFRE NUCLEAR GENERATING STATION @#As SET AT 90 PERCENT PCWER, 
405 MW(E).» BECAUSE DISCKEPANCILs HAD GEEN NUTED IN KEACTOR 
THERMAL POWER AS RECKONED BY OIFFERENT METHMODSs CALCULATICNS 
BASED ON THE TEMPERATURE OIFFERENTIALS ACROSS THE STEAM 
GENERATOR IK THE PRIMARY LOCPS GAVE ONE VALUEs ANDO 
CALORIMETRICS IN THE SECONDARY SYSTLM FAVE ANOTHER. IT APPEARED 
THAT COCLANT FLOW WAS LESS TRAN THE DESIGN VALUEs EXTENSIVE 
TESTING DURING MARCHse SEPTEMEECRs AND UCTUGER 19608 REVEALED THAT 
TEMPERATURE SENSORS GAVE MISLEADING INVICATIONS BECAUSE OF 
THEIR LOCATIONS. ACCORDINGLY + ADVOITIONAL VIKECT IMMERSION 
RESISTANCE TEMPERATURE VETECTORKS (RTO*S) WERKE INSTALLED 
OOWNSTREAM CF EACH COOLANT PUMP TO GIVE ACCURATE COLD-LEG 
MIXED-MEAN TEMPERATURESs ACCURATE CORE OUTLET TEMPERATURES WERE 
ALREADY BEING PROVIDED BY COKE THERMOCOUPLESse THE DATA FROM THE 
NEw KTD*S PROVED THAT COOLANT FLOW ACTUALLY #AS EQUAL TO CR 
GREATER THAN DESIGN FLOWse ON Tre STRENGTH OF THIS KNOWLEDGE. 
OPERATION AT 100 PERCENT PUBEK RATINGs 450 MWLE) s+ @AS GEGUN IN 
DECEMBER 1968 AFTER AN 18-MCNTr INVESTIGATION OF THE ANOMAL Ys 
THE PROBLEM DEMONSTRATED THE GkEAT NEED FOR INSTRUMENTATION TO 
ACCURATELY READ TwO PERFURMANCE PAKAMETERKS IN LARGE PwR*S (1) 
MI XEO-MEAN HOT- AND COLD-LEG TEMPERATURES AND (2) FLOW UF 
PRIMARY COOLANT. 


ti-3-1-285 THE UTILITY*S ROLE IN NUCLEAR SAFETY RESEARCH AND DEVELOPMENT 

MOOREs Je Be 

SOUTHERN CALIFORNIA EDISON COMPANYs LOs ANGELESs CALIFORNIA 
PLANNING FOR NEW ELECTRICITY GENERATING UNITS IN LARGE 
UTILITIES IS CHARACTERIZED BY CUNTRACTING FOR A SERIES UF 
SIMILAR UNITS TO BE CPERATICNAL OVER A SPAN OF YEARS BEFORE 
CHANGING TO A DIFFERENT OESIGN.s DELAYSs CAUSEO GY DESIGN 
CHANGES MADE NECESSARY BECAUSE OF EUUIPMENT PROGLEMS ANO BY 
CHANGING REQUIREMENTS IN REACTCR LICENSING, UPSET THIS ORDERLY 
GROWTH AND HAVE A CASCAVING EFFECT SO THAT A SERIOUS RISK OF 
ELECTRICAL BLACKOUTS ENSVES DURING THE TRANSITION FROM FOSSIL 
FUELEO TO NUCLEAR FUELED ELECTRICITY GENEKATIONs TRE UTILITY*S 
ROLE IS TO ASSURE FEEOBACK UF GPERATING EXPERIENCE AND PROPER 
EVALUATION OF THE FEED-FORWAKOD TO STANDAROS AND CRITERIA THAT 
OCCURS PRIOR TO ACTUAL UPERATING EXPERIENCE > 


11-3-2-195 STUDIES OF FAST REACTOR CORE BERFAVIOR UNVER ACCIDENT CONDITIONS 
DICKERMANs Ce Eo 
ARGONNE NATIONAL LABCRATORYs AKGCNNEs ILLINOIS 
STUWIES OF FAST REACTOR CORE GEHAVICR UNDER ACCIDENT CONDITIONS 
ARE INCLUDEO IN THE COMPREHENSIVE USAEC SAFETY PROGRAM. 
INFORMATION IS NOW BECOMING AVAILABLE ON VAPORIZATION, PRESSURE 
GENERATIONs AND VOIDING OF SOUIUM CUOLANT UNDER TRANSIENT 
HEATINGe SEMIEMPIRICAL MODELS CF OXIDE FUEL FAILURE ARE BEING 
DEVELOPED FROM TRANSIENT EXPERIMENT DATAs THE CUMPLEX RELATIONS 
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8i-3-e-215 


L1-3-4-223 


11-3-6-235 


11-3-6-237 


11-4-1-283 


BETWEEN FUEL FAILURE s MELT OUBNs AND SCCUNVARY MUVEMCNTS OF FUEL 
AND COOLANT ARE BEING STULItCO IN SCOIUM FILLED CAPSULES» 
AUTOCLAVESs+ AND LOOMS. DATA NOW AVAIL ALLE INDICATE THATs IN 

S0ME CASES AT LEAST. THe KL AL SCHAVIOK MAY SE SIGNIFICANTLY 
LESS HAZAROCUS THAN PREVICTICAS GASEO ON LIMITING CASE MOCELS 
REGUIPED IN THE ABSENCE OF ACTUAL CATAs 


PROTECTION INSTRUMENTATION SYSTLMS IN LIGHT wATLR-CCCLED POWER REACTUR PLANTS 

OBRTIENs He Ge # WALKER. Ce Se 

JAK RIUGE NATIGNAL LABORATCRY+ CAK RIJUGEs TENNESSEL 
CURRENT PRACTICES IN PRUTECTION SYSTEM DESIGNS VARY wIUOcL Ye 
INDICATING DIFFERENCES IN VESIOCN CeITERIAs AS WeELt AS THE LACK 
UF COMMONLY RECOGNIZED "BEST «#AYS* iN DLSIGN APPRLACHES FOR 
CARRYING OUT SIMILAR FUNCT ICNSs THE ODisIGN UF THE 
INSTRUMENTATION SYSTEMS FOR Trt CNGINEtKEY SAFETY FCATURES 
PRESENTS A CONSIDERABLY MORE CCMPLEAK PRUULEM THAN THLE DESIGN OF 
THE REACTOR SHUTOCWN SYSTEM. EXAMIRATIONS UF THe CESIGNs OF 
FOUR TYPICAL PRUTECTIGN INSTRUMENTATION SYSTEMS FOR GOILING AND 
PRESSURIZED #WATLR PLUWER KEACTCRS INYVICATEO THAT (1) YESIGNS 
SHOULD GE EFFLCTIVELY ODUCUMLNTEs (2) LUGICAL AND APPROPRIATE 
REQUIREMENTS FOR PERFORMANCE ANDO REL TAGILITY SHUULY Be 
ESTABLISHED. AND (3) DETAILcCO CRITERIA ARE NEEDED FOR 
INSTRUMENTATION SYSTEM LESIGN. 


i ICE CONDENSER REACTCR CCATAINMENT SYSTEM 
WEEMSs Se Je *¢ LYMANs We Ge + rAGAs Pe tie 
MPR ASSOCIATES + INC ee WASHINGTUNs JeCe - WESTINGHOLSLE Perk SYSTEMS 
JIVISIONs PITT SBURGHse PENNSYLVANIA 
THE ICE CONCENSER RKLACT CK CCATAINMENT SY¥STEMs WHICH WAS 
DESIGNED ANDO DEVELOPED AT weESTINGHCUSE CLECTRIC CCRPCRATIONs 


EMPLOYS BORATED ICE Ad A STATIC HEAT SINK FUR RKAPIY ABSORPTION 
OF ENERGY THAT MIGHT BE RELEASED THROUGH RUPTURE OF REACTOR 
COCLANT PIPING. TRE CONCEPT I5 ADAPTAULE TO ALL CURRENT TYPES 
OF CCMMERCIAL NUCLEAR POWER FLANTSs THE 3AS1IC DESIGN 
PHILUSUPHY.e SYSTEM PARAMETERS» AND FULL SCALE StCTION 
PROOFTESTING CCNOUCTED TO ESTAtLISt THE SUUNUNESS AND 
PRACTICALITY OF THE CONCEPT AkKE OLSCRIGEDs AS WELL AS THE FIRST 
PLANT APPLICATIONS - THe DONALD Co COOK NJCLEAR PLANT FOR THE 
AMERICAN ELECTRIC POWER SYSTEM ANO THE SEQUOYAH NUCLEAR PLANT 
fUR THE TENNESSEE VALLEY AUTHORITY. 


KE SEAKCH ON THE USE C& CCNTALNMERT BUILDING SPRAY SYSTEMS IN PRESSURIZED BATER REACTORS 

ROWs Te He 

JAK RIDGE NATIONAL LABORATURYs CAK KIUGEs TENNESSEE 
MANY OF THE PRESSURIZED WATER &eACTCOXS OPERATING CR UNDER 
CONSTRUCTION INCLUDE CUNTAINMENT BUILUING PRESSURE REDUCTION 
SPRAY SYSTEMS DESIGNED TO INCCKPORATE A FISSION PRODUCT 
SEQUESTERING AUDITIVEs A PRULGRAM TC EVALUATE ALL ASPECTS OF THE 
USE OF A SPRAY SYSTEM AS AN LNGINEEREV SAFETY FeATURE HAS BEEN 
COORDINATED BY UAK RIDGE NATICNAL LABURATURY FOR THe AEC SINCE 
MARCH 14676. THE MAJOR RESEARCH EFFCKT HAS GEEN CENTERED AT OAK 
RIOGE NATIONAL LABORATORYs wITH ADDITIONAL WORK EEING DONE AT 
BATTELLE-NORTHWEST ANO THRUUGH PRIVATELY SPONSOKED RESEARCH BY 
THE NUCLEAR INDUSTRY* CURKENT EVALUATIONS INDICATE THAT SPRAY 
SYSTEMS WILL RAPIDLY REMCVE MOLECULAR ITUUINtE AND THAT METHYL 
LTOOITOE AND PARTICULATE REMOVAL Ake SIGNIFICANTLY SLUetkR 
PROCESSESs RADIOLYTIC HYORGGENR GENERATIIN GY POSTACCIJENT 
COCLING OF THE REACTOR CORE INTRODULES A SIGNIFICANT DESIGN 
CONSIDERATICN. 


*AQON CONCENTRATION IN REACTOR CORTAINMENT GUILOINGS MASQUERADES AS IOQUINE-131 RELEASE 

CLACKse He We # ECKECFF. Ne De 

KANSAS STATE UNIVERSITY» MANHATTANs KANSAS 
THE CONTAINMENT BUILOING AIk AT THe KANSAS STATE UNIVERSITY 
TRIGA MARK II REACTOR BECAME CONTAMINATED WITH RALCNe wHICH 
PRESUMABLY CAME FRUM THE THAWING GROUND JUST OUTSIVE THE 
VENTILATION INTAKE. GAMWA-KAY SPECTRUM ANALYSIS IDENTIFIED THE 
CONTAMINATION AS RAVON ANU ITS PRUGENY INSTEAD UF ICOINE-131e 
WITH WHICH IT CAN BE CONFUSED. A SIMILAR INCIDENT OCCURED IN 
1962 AT THE UNION CARBIVE REACTOR IN STERLING FUREST« NEW 
YORK. 


A COMPARISON OF T®O NITROGEN-16 KADIATION SUPPRESSION VEVICES FOR TU TYPES OF RESEARCH KEACTUR 
CASHWEiL se Re Je 
UNIVERSITY OF BISCONSINs»s MADISCNs. #w#ISCUNSIN 

PERSONNEL AT THE UNIVERSITY GF wi SCUNsIN NUCLEAR REACTOR HAVE 

MADE DETAILED RADIATICN MEASURLMENTS FUR COMPARING THE 

EFFICIENCY OF A PLEXIGLAS PLATE TYFE NITROGEN-16 CIFFUSER BITH 

AN 6O GAL/MIN JET=TYPE DIFFUSLAs.s ALTHOUGH MUCH LESS EFFECTIVE 

THAN THE JET—-TYPE DIFFUSER, TRE PLATE TYPE UVIFFUSER OFFLRS 

GREATER SIMPLICITY ANDO KELIABILITY ANU wIlItH NO HEACTIVITY 

OILSTURBANCES.« 


SAFETY ASSESSMENT OF FAST SOOIUM-CCCLED REACTORS IN TRE UNITED KINGDUM 
FARMER». Fe Re 
UKAEA HEALTH AND SAFETY BRANCH. KISLEY+ WARRINGTONs ENGLAND 
THE BUILDING OF ANY REACTUR INTRODUCES s0ME RISK TO THE PUBLIC. 
BUT IT APPEARS THAT THE FAST REACTCK MAY PRESENT LESS RISK THAN 
CURRENT REACTORS BECAUSE IT CAN BE DESIGNEVY SO AS NOT TO 
RE GUIRE A POWER SOURCE BHEN SFUT DOWN. SINCE IT iS UNLIKELY 
THAT IT CAN EVER BE POSITIVELY ESTAULISHEY THAT EVERY ENERGY 
RELEASE CAN ALWAYS UE CONTAINECs KEL IANCK MUST BE PLACED IN THE 





GREATER LIKELIHOOD UF I[VENTIFYING THE FAULT AND SPUTTING DOWN 
THE REACTOR. THE OBJECTIVE OF CURKENT SAFETY RESEARCH IS TO 
PROVIDE TWO INDEPENUVENT MECHANICAL SHUTUUMN SYSTEMS ACTIVATED 
BY INDEPENDENT SIGNALSse MEANS 4Kk& SLING VEVCLOPED FUR 
VETECTIOCN OF FUEL SUBASSEMULY FAIL URCs THROUGr YVELAYED 
NEUITRONSs FISSION PRODUCTS» ACCUSTICSs ANU POSSIBLY TRE SHOCK 
OF SUBASSEMULY CCLLAPSE. 


11-4-2-289 + ECENT DEVELOPMENTS IN FAST REACTCR KINETICS 
HUTLERs Oe Ke # MENELEYs De Aco 
ARGUNNt NATIONAL LABORATORY s ARGCANEs ILLINUIS 
ANALYSIS OF THE SAFETY OF A FAadT GROEEVUER KCACTOR REUVLIRES 
CALCULATION OF THE TIME DEPENDENT NCVIRUN FLUK ARO FISSION 
POwLR DENSITIES.e METHUDS FOR THESE CALCULATICNS aHICH ARE 
REVIEWED ARE THUSE HASED ON NEUIRCN ULIFFUSILUN TRECRY - POINT 
KINETICs ADIADATICs QUASI-STATIL« ANY CAACT SULUTICNSs THE 
METHOOS ARE USED IN DIGITAL CCMPUTER PRKUGRKAMS IN COMBINATION 
witht THOSE CALCULATIONS OF MECHANICAL CHANGESs FLUIUV FLOW, AND 
HEAT TRANSFER WHICH ARE KEQUIFKED FCK THE ANALYSIS GF sTABILITY 
AND ACCIDENTSse LIMITATEICNS CF COMPUTER CAPABILITY RteuJIke THE 
USE OF APPROXIMATE METHCUS #HtRE APPLICAULEs CCMPARISON OF 
RESYJLTS OBTAINED WITH EACH METFUD StHUsS THAT THE GQUASI-STATIC 
OR EXACT SOLUTION IS REQUIRED TC CeTAIN ACCURATE VALUES FOR 
POBER GENERATION DURING SEVLKE TRANSIENTSe INCORPORATING THESE 
MORE ACCURATE METHCOS INTC COMPUT CR PROGRAMS WhICr INCLUDE 
EQUALLY ACCURATE CALCULATICAS Ct Tht THERMAL AND PECHANRICAL 
EFFECTS wiit BE IMPORTAAT IW CEVELUPING COUMPUTEK CO0ES FOR 
ACCIDENT ANALYSIS. 


11-4-2-296 TORNADO CONSIDERATIONS FOR NUCLEAR POWER PLANT STRUCTURES 

DOANe Pe Le 

UNITEO ENGINEERS AND CONSTRUCTORSs INCes PHILAVELPHIAs 

PENNSYLVANIA 
DESCRIPTIONS GF THE CHARACTERISTICS UF TORNAOCS ARE PRESENTED 
THAT ARE BASED UN DOCUMENTED ILAFORMATIONs Inte NUCLEAR PLANT 
LIfe TIME TORNADO RISK IS ASStESSEVs ANY MECHANISTIC 
CALCULATIONAL TECHNIQUES AKE PRESENTLOD TO VETERMINE THE CFFECTS 
ON PLANT STRUCTURES CF DYRAMIC @INO FURCESs STATIC PRESSURE 
DIFFERENTIALS+ AND TORNAOU SENEKATED MI sslLeESe PARTICULAR 
ATTEARTION IS GIVEN TO THE EFFECTS OF THe DESIGN TCRNADO ON THE 
SPENT FUEL STORAGE POOL. PCTENTIAL «.U0s5 UF WATER BY 
ENTRAINMENT.» SUCTIONs EVAPORATIONs AND RAVIAL PRESSURE 
UVIFFERENTIALS IS ASSESSED. CN THE BASIS OF HIGHLY CONSERVATIVE 
ASSUMPTIONS. IT IS SHOWN THAT Trt SPENT FUtlL STURAGE POOLS OF 
EXISTING LIGHT WATER REACTORS ARE GUITe ADEQUATELY VESIGNED TO 
ENSURE SAFE CONTAINMENT OF FISSICN PRUDUCTS IN TRE EVENT THE 
DESIGN TORNADO OCCURS. 


§11-4-3-309 THE THIRD RELIABILITY MEETING AT FISC 

LEONARDINI «+s Le 

CURGPEAN NUCLEAR ENERGY AGENCYs PARISs FRANCE 
AN INTERNATIONAL MEETING CN KELIABILITY PROULEMS RELATED TO THE 
SAFETY OF THE MECHANICAL COMPCNENTS AND SYSTEMS IN NUCLEAR 
REACTORS WAS HELO IN DENMARK DURING SEPTEMGER 19696 
TWENTY-EIGHT PAPERS WERE PRESENTED UY REPKESENTATIVES FROM NINE 
COUNTRIES. RELIABILITY ENGINEERING TECHNIQUES WERKE LESCRIGEDs 
ANC THE NEEU FOR FAILURE DATA COLLECTION SYSTEMS AND GANKS BAS 
DISCUSSED. MUCH REMAINS TO GE CONE wiTH Re SPECT TC APPLICATION 
UF THE DATA. 


11-4-4-315 INTERNATIONAL CONGRESS ON THE DIFFUSICN OF FISSICN PRODUCTS 

ROWs Te He + DAVISs Re Je 

OAK RIUGE NATICNAL LABCRATCKY. CAK RIOGEs TENNESSEE 
AN INTERNATIONAL CONGRESS ON TRE DIFFUSIUN OF FISSICK PROOUCTS 
SPCNSORED BY THE FRENCH SCCIETY FOR RADILPRUTECTICN @#AS HELD AT 
SACLAY « FRANCE s NOVe4@-Oe190%e THE MEETING #AS ATTENDEV BY 218 
DELEGATES REPRESENTING 16 CCUNTRIES AND 3 INTERNATIONAL 
AGENCIESs PRESENTED BERE 30 PAPERS ANU 4 SUMMARY REPORTS THE 
SCOPE OF THE CONGRESS WAS SUFFICIENTLY GROAD THAT ESSENTIALLY 
ALL PHASES CF FISSICK PROOUCT KELEASE ANU TRANSPORT WERE 
INCLUDED. APPROXIMATELY TwO-THIROS UF THE PAPERS PRESENTED AT 
THE CONGRESS wERKE OEVOTED TU FISSICN PRUVICT RELEASE BEHAVIOR 
AND REMOVAL UNDER WATER-CUOLEO 4ND GAS-COULED REACTOR 
CONDITIONS+ THE REMAINING PAPERS WERE ADURESSED TO LMFuR 
(LTQUIO METAL COULED FAST BREELER REACTOR) CONDITIONS. 


11-4-6-323 THE ORR EMERGENCY COOLING FAILURE 
EPLERs. Eo Po 
QAK RIOGE NATIONAL LABURATORYs UAK Rios TENNESSEE 
THREE IDENTICAL UNITS THAT SUPPLY EMERGENCY POSCRK FOR AF TERHEAT 
PROTECTION OF THE GAK RIOGE RESLARCH REACTOR FAILED 
SIMULTANEQUSLY+ ANDO THE REACTOR WAS OPCRATED WITHOUT EMERGENCY 
POWER FOR THE AFTERHEAT KEMCVAL SYSTEM FOR 5S HR GEFORE THE 
CONDITION WAS DISCOVERED. THE INCIDENT WAS CAUSEC BY SEVEN 
COMMON MODE FAILURES OR ERRORS IN THREE IVENTICAL CHANNELS - A 
TOTAL OF 21 FAILURESe HAD ANY CNE CF THESE NUT HAPPENED. THE 
REACTOR WOULO NOT HAVE BEEN STARTED UP WITHOUT THE AVAILABILITY 
OF EMERGENCY COOLING FROM THE THREE INUPERATIVE UNITSs THE 
REACTOR WAS NUT ENDANGEREO BECAUSE A DISSIMILAR UNIT OF LOW 
RELIABILITY WAS ACTIVATED. IF IS NCTEWORTHY THAT THis PROBLEM 
OCCURRED IN A PLANT WITH AN GUTSTANOING SAFETY AKO AVAILABILIVY 


RECORD. 








11-5-1-365 AEC GOES PUBLIC - A CASE HISTORY 

BROWNs He Cos JIRe 
"y UeSe ATOMIC ENERGY COMMISSIUNs WASHINCTUNs Ue Co 
IN THE SPRING OF 19696 THE UelLe ATCMIC CNCRGY COMMISSICN 
DECIDED TO TAKE THE CASE FOR RUCLEARX POwEw OIRECTLY TO THE 
PUBLIC BY WAY OF THE TOWN HALi ANC THE VILLAGE SGQUAREs THE 
UNIVERSITY SYMPOSIUMs ANO TRE SPEAKER CIRCUITe A FACTUAL 
APPRCACH HAS GEEN USEFUL IN CCUNTERING MISINFURMATIOCN AND IN 
ALLAYING UNFOUNDED FEARS,» GUT THE INITIAL OUTINGS ALSO 
DE MCNSTRATED THAT THE FACTS WUC NOT ALWAYS SPLAK FCRK THEMSCLVES 
BECAUSE THEY ARE HIGHLY CUMPLEX ANO GCCASICNALLY CHALLENGED BY 
SMALL SEGMENTS OF THE SCIENTIFIC FRATERNITYs IT HAS BEEN 
NECESSARY TO TRANSLATE TECHNICAL JARGON INTO EVERYCAY LANGUAGE 
AND TO LEARN TO COMPETE WITH THE SHOWMANSHIP OF CRITICS. THE 
NEED FOR NUCLEAR ELECTRIC PCWEF IS INCREASINGLY RECUGNIZEDs 
BUT NO SUBSTANTIAL ABATEMENT INK PUGLIC CCNCERN FCR THE 
ENVIRONMENT IS IN SIGHT « LARGER SECMENis YF THE PUBLIC 
KECOGNIZE THAT THE SOLUTICN TC THE ENVIRONMENTAL PRCOLEM IS 
NEITHER TO TURN THE CLOCK GACK NOX THE LIGHT SWITCH OFF. AND 
THEY ARC PREPARED 10 PAY A LITTLE MURE FOR A CLEAN 
ENVIRONMENT. 





11-9-1-369 THE WATER REACTOR SAFETY PRCGRAM FLAN 

BRADBURNese Fe Fe  COUPERs Ceo He + GILMORE +s Ce Eo 

ITOAHO NUCLEAR CORPORATICNe IULAHC FALLSs IVAHU 
A USAEC REPORT DESIGNATED w#ASH-1146 HAS BEEN I[SsUEVU TO SET 
FORTH A COMPREFENSIVE PLAN FOR USL BY THe DIVISICN OF REACTOR 
DEVELOPMENT AND TECHNOLOGY iN ITS AUMINISTRATION CF 
WATER-REACTOR SAFETY PROGRAM AND FCR INFORMING THE NUCLEAR 
INOUSTRY CONCERNING THE SCOPE AND CYJECTIVEs OF TRE SPECIFIC 
PROJECTS THAT COMPRISE THE PROGRAM. THE REPORT COMPILES AND 
CORRELATES THE PROBLEMS ANL INFORMATIUN NEECS OF REACTOR 
SAFETY AND ASSIGNS PRIORITIES TC THE VARIOUS FACETS CF THE 
OVERALL PROBLEM. THE VIEWS EXPRESSEUs ALTHOUGH NOT HELU 
UNIVERSALLY THROUGHOUT THE INDUsTRYs VO GENERALLY RKCPRESENT A 
CONSENSUS VETERMINED FROM COMMENTS SULICITEUD FRUM ALL MAJCR 
USERS OF SAFETY-RELATED INFCKMATICNs AND TRE DOCUMENT 
THEREFORE FORMS AN AGREED-UPCN BASIS UPON WHICH FUTURE 
CONSIVERATICN AND DISCUSSION CF THE WATER-KEACTOR SAFETY 
PROGRAM CAN BE FOUNDED. IT iS EXPECTED THAT THE PLAN WILL BE 
USEO TO ASSURE THAT THE RESUURCES AVAILABLE TO THt SAFETY 
PROGRAM ARE APPLIED WHERE MUST NEEVED. 


11-95-2-375 CRITERIA AND REQUIREMENTS FUR ROT PLANT PRUTECTION SYSTEMS 
WALKER». Ce Seo 
TENNESSEE VALLEY AUTHORITYs KNOXVILLE. TENNESSEE 
A SET OF GENERAL DESIGN CKITERIA AND REGUIREMENTS FOR REACTOR 
PROTECTION SYSTEMS HAS BEEN ISSUED AS A TENTATIVE STANDARD FOR 
APPLICATION TO REACTORS ANU CRITICAL Assl MULIES UNDER THE 
JURISDOICTIUN OF THE USAEC DIVISION JF REACTOR DEVELOPMENT AND 
TECHNOLOGY. THIS STANDARD. C té-1Ts INCLUVES WITHIN ITS SCOPE 
ALL THE ACTIVE DEVICES» SUCH AS INSTRIMENTSe ACTUATORS» AND 
ELECTRIC POWER SUPPLIES» NECESSARY TO PREVENT UNACCEPTAUGLE 
RELEASE OF RADIOACTIVE MATERIALS UR UNACCEPTAGLE PLANT DAMAGE. 
THIS STANDARD APPLIES TC THt OVERALL BCHAVIOk OF THE 
PROTECTION SYSTEMs RATHER THAN TU THt DESIGN OF INDIVIDUAL 
EQUIPMENT ITEMS. THE MAJOR SECTIONS Ake OLSIGN BASISs CRITERIA 
AND REQUIREMENTSs+ AND QUALITY ASSURANCEs EMPHASIS IS GIVEN THE 
DESIGN BASIS SECTIONs WHICH PRESCRILES THe INTEROISCIPLINARY 
INFORMATION AND ANALYSES FOR SFECIFYING THE NECESSARY 
PROTECTIVE FUNCTIONSse TOGETHER wITh THE SYSTEM-RELIADILITY 
REQUIREMENTS. CRITERIA AKE Thc GIVEN FOR PROVIOING OEFCNSES 
AGAINST VARIOUS KINDS GF FAILURES AND FUR ACCCMUCATING THE 
SYSTEMS AND PROCEDURES RECUIRED TG UPERATE THE PLANT NORMALLY. 


§1-S-3-379 LMFUR SAFETY Te FILSSICN PROOUUCT EEHAVIOGR IN SUDIUM 

CASTLEMANs Ase Wee JRe 

URGOKHAVEN NATIONAL LABORATORY +s UFPTONs Leles NEW YORK 
THE POTENTIAL HAZARD PRESENTED GY THE POSSIBILITY OF 
FISSION-PROOUCT AND PLUICNIUM TRANSPORT FROM LIvulD METAL 
COOLED REACTORS INTO THE ENVIRCNMENT IS A MAJOR FACTCR IN 
REACTOR SITINGs DESIGN» AND CPERATIONse FORTUNATELY 
CONSIDERABLE INFORMATION ON ThE BERAVIOR OF FISSICN PRODUCTS 
IN SODIUM SYSTEMS IS AVAILASLE wITh WHICH TO ASSESS THEIR FATE 
UNDER CONDITIONS LIKELY TC EXIST BOTH DURING REACTOK OPERATION 
AND IN THE EVENT OF AN ACCIVENTs XENON AND KRYPTCN ARE THE 
ONLY FISSICN PRODUCTS THAT EXERT LARGE PARTIAL PRESSURES AND 
ARE THE ONLY ONES LIKELY TO GE SIGNIFICANTLY RELEASED IN THE 
ABSENCE OF EXTENSIVE SODIUM VAPORIZATIONe UNDER INERT 
CONDITIONS FISSION-PRODUCT ICCINE KEACTS WITH SODIUM ANDs 
EXCEPT POSSIBLY AT HIGH CONCENTRATIONS WITHIN THE SOOLUM 
THERMAL BOND OF A FUEL ELEMENT. WILL PRUGABLY BE RETAINED IN 
THE LIQUID SODIUM. THE ALKALINE METALS WILL DISTRIGUTE BETWEEN 
THE COOLANT AND THE SURFACES EXPOSED TO SUDIUMs ALTHOUGH LARGE 
FRACTIONS WILL VAPORIZE IN THE EVENT OF SIGNIFICANT SODIUM 
VAPORIZATIONse ANALYSIS OF THE EERAVIOR GF BARIUM ANU STRONTIUM 
REQUIRES FURTHER STUDYs HOWEVERs IT IS KNUWN THAT THEIR 
VOLATILITY IS LO@s. AND THEY wWIit PROUADLY INTERACT wITH THE 
OXYGEN OISSOLVED IN REACTCR-GFADE SODIUM AND DEPCSIT ON THE 
PRIMARY-SYSTEM PIPINGse CALCULATIONAL METHOUS ARE AVAILABLE FOR 
PREDICTING THE MAXIMUM EXTENT CF VAPORIZATION OF CSe KBs SRe I 
(AS NAI)«s BAe TEs AND SB AS A FUNCTION GF SGDIUM VAPCRIZATIONs 





11-5-4-3%1 RADIOACTIVE WASTE VISPUSAL BY FYCFAULIC FRACTURING 
DE LAGUNAs We 
OAK RIOGE NATICNAL LABORATORYs CAK KIUGEs TENNESSEE 

THE PETROLEUM INDUSTRY HAS DEVELOPED, LARGELY Sii.°E WORLD WAR 
fi. THE TECHNIQUE OF HYOFAULIC FRACTURING TO INCREASE OIL 
RECOVERY THAT IS TODAY ALWOST UNIVERSALLY USED IN ReScHVOIR 
ROCKS OF LOW PERMEASILITY. SINGLE INJECTICNS CF 190.000 GAL OF 
OIL CONTAINING 250-000 it OF SAND ARE NOT UNUSUAL. MUCH THE 
SAME EQUIPMENT ANO PROCEDURE WAY GE USED FOR WASTE DISPOSAL, 
ALTHOUGH THERE ARE CERTAIN SIGNIFICANT JIFFERENCES*s THE 
OLSPOSAL WELL AT CAK RIUGE WAS DKILLLD ANJD CASED TO A DEPTH OF 
1000 FT IN SHALE BY USING STANDARD GIL-FICLO METRCOSs. THE 
CASING IS SLCTTED NEAR THE GBLTTUMs, AND FOR WASTE OISPUSAL A 
SELF—HARDENING MIXTURE OF WASTE» FCKTLAND CEMENT» AND CLAY IS 
PUMPED DOWN UNDER HIGH PRESSURE TO FORM A WIDESPREAD, THINes 
HORIZONTAL FRACTURE IN THLE SHALE IN WHICH TRE WASTE SETS UP 
SOLID. AFTER FOUR INJECTIONS INITIO THE SAME SLOTs TOTALING 
ROUGHLY 500.000 GALe THE BOTTC¥ CF THE weit IS PLUGGED AND A 
NEw SLOT CUT SOME 10 FT HIGHER UP THe white PRUGLEWS THAT HAD 
TO BE SOLVED AT GAK RIDGE TC MAKE PUSSIM&E THE UPCRATIONAL 
DISPOSAL OF MEDI UM-LEVEL KADICA4CTIVE WASTE #ERE (1) 
DETERMINING THE GEOMETRY OF TRE FRACTURES FURMED IN THE SHALE. 
42) ESTABLISHING THE FORMULA FCR A SATISFACTORY 
WASTE-CEMENT-CLAY MIX» (3) DESIGNING ANDO CCNSTRUCTING THE 
SURFACE PLANT+ AND (4) FORMULATING METHUUS OF MONITORING THE 
UPERATIONs 


11-6-1-435 HEAM SAFETY CONSIDERATIONS AT TRE STANFORD LINEAR ACCELERATOR CENTER 
JENKINSse Te Me 
STANFORD LINEAR ACCELERATOR CENTERs PALO ALTUs CALIFCRNIA 
THE HEALTH PHYSICS DEPARTWERT AT TrE STANFORD LINEAR 
ACCELERATOR CENTER (SLAC) ACTIVLLY PARTICIPATES eI1TH THE 
RESEARCH AREA DEPARTMENT IN PRCSBLEMS KELATEO TO SAFE BEAM 
TRANSPORT AND SHIELOINGse THE RESULT OF SUCH PLANKRING AKRD DESIGN 
IS SET FORTH IN AN OGPERATIONAL DOCUMENT KNG@N AS THE BEAM 
AUTHORIZATION SHEETs BHICHs ALCNG wITH Tit RADIATION RULE BOOK, 
PROVIDES THE GUIDELINES THROUGH WHICH Tre ACCELERATOR» WEAM 
S@ITCHYARD. AND RESEARCH AREA ARE OPERATEU SAFELY « FLANNING AND 
OPERATIONAL PHASES OF RADIATICAN PRCTECTION AT SLAC INCLUDE (1) 
PRIMARY ELECTRON— AND POSITRON-GEAM CONTAINMENTs (2) CONTROL UF 
DANGEROUS SECONDARY-BEAM AREAS AND ANY THAT ARE PCTCNTIALLY 
DANGEROUS. (3) RADIATION AND SFIELUING CALCULATIONS. (4) BEAM 
CHECK-OUT PROCEDURES ANO MEASUREMENTS s ANU (5) KOUTINE 
MONITORING. SEVERAL CLASSIC EXAMPLES ILLUSTRATE TRE INGENUITY 
RECUIRED TO SATISFY THE SAFcTY CRITERIA ESTASLISHED AT SLAC, 
AND THE INFORMATICN PRESENTED SHOULO LE OF PARTICULAR INTEREST 
TO THOSE WHO ARE PLANNING Nt ACCELERATURSs 


11-6-1-445 A SYSTEMS APPROACH TO NUCLEAR PLAKT SAFETY 
SNEDEKER» Jeo Te 
GENERAL ELECTRIC COMPANYs SAK JCSEs CALIFORNIA 
THE COMPLEXITY ANO ADVANCED TECHNOLUGY OF TOOAY*S NUCLEAR 
PLANTS WARRANT A NEW LOOK AT NUCLEAR PLANT SAFETY « TRE 
EVALUATION TECHNIQUE ADVANCED IS GASEUL UN DEFINING THE EVENTS 
FOR WHICH A NUCLEAR PLANT MUST GE CESIGNED AND TREN SPECIFYING 
THE UNACCEPTABLE CONSEQUENCES CF THUSLE CVCNTSe if is THEN 
POSSIBLE TO SYSTEMATICALLY ANALYZE THE PLANT TU LUENTIFY THE 
ACTIONSs SYSTEMS+ AND COMPONENTS ESSENTIAL TO ACCCMMUQATING ThE 
SPECIFIED EVENTS SO THAT UNACCEPTAULE HESULTS ARE NOT 
OBTAINED. THE ACTIONS+s SYSTEMSs AND CUMPONENTS AOENTIFIEO AS 
CSSENTIAL MUST THEN BE DESIGNEY ANO OPERATED IN SUCH A WAY THAT 
SPECIFIED STANOAROS CF KECUNCARCY AND QUALITY AKE MAINTAINEVDs 
IN THIS WAY PLANT DESIGN AND CPERATIUN REFLECT A COMPREHENSIVE 
$ AND CONSISTENT GALANCE sITh RESPECT TU NUCLEAR SAFETY 
11-6-2-450 EQUATION OF STATE FOR FAST REACTCR SAFETY STUDIES ls TREOKETICAL RELATIONS 
MILLER» De 
ARGONNE NATIONAL LABGCRATORYs+ AKRCCANEs ILLINOTS 
THE EQUATION GF STATE IS IMPORTANT IN FAST REACTCR SAFETY 
STUDIES BECAUSE IT COUPLES THE KATE OF ENERGY DEPOSITION ITH 
THE DEFORMATIONS AND DAMAGE THAT CAN GE PROOUCED IN AN 
ACCLDOENTs THIS FIRST PART UF A TWO-PART REVIEW DISCUSSES THE 
APPLICATION OF THE EQUATICN OF STATC TO REACTOR PRCELEMS AND 
INDICATES IMPORTANT PROPERTIES ANO PROCESSES+ ALONG SIT 
LIMITATIONS CN THEIR APPLICABILITY. THE EQUATION OF STATE IS A 
COMPLEX ENTITYs WITH BOTH THERMAL AND MECHANICAL DEPENDENCIES. 
BECAUSE OF THE WIDE RANGE UF CCNDITIONS THAT MIGHT GE 
IMPORTANT IN ACCIDENT ANALYSES+ CCASTOERATION MUST GE GIVEN TO 
A WIDE VARIATION CF PROPERTIES+ MATERIALS OF PRINCIPAL INTEREST 
ARE THE FUEL ANDO FERTILE MATERIALS (METALLIC OR CERAMIC)>s 
CLADDING ANDO STRUCTURAL MATERIALS (GENERALLY TRON ALLOYS) «+ ANDO 
THE SODIUM CCOLANT.s EACH HAS SPECIAL CHAKACTERISTICSs ALTHOUGH 
EXPERIMENTAL DATA ARE AVAILABLE FOR MANY OF THESE MATERIALS» 
THEORY AND EMPIRICISM MUST WE USED TO EXTEND AND APPLY THE 
DATA. PART 2 OF THIS REVIEW, SCHEDULEUV FOR AN EARLY ISSUE OF 
NUCLEAR SAFETYs WILL EMPHASIZE 20ME METHODS OF MEASUREMENT AT 
EXTREME CONDITIONSs, INCL UUING THE PUSSIBLE JSt OF REACTORS» AND 
THE STATUS OF KNOWLEDGE AUULUT SPECIFIC REACTOR MATERIALS« 
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11-6-2-463 FIFTH GERMAN SYMPOSTUM CN FROGRESS IN APeTY EVALUVATICN UF NUCLEAR PUSER PLANTS 
NEPHEWse Eo Ao 
OAK RIDGE NATICNAL LABURATURYs CAK RIVGEs TENNESSEE 


THE FIFTH GERMAN SYMPCSIUM CN FROGRESS IN THe VEVELOPMENT OF 
NEw METHODS FUR SAFETY ANALYSIS OF KUCLEAR POWER PLAATS w@wAS 
SPCNSOREO BY THE INSTITUT& FCr KCACTURK SAFCTY AND @#AS Helv IN 





HAMBURG» GERMANYs OCT. 27-2 1969-6 TcN PAPERS #EFE PRESENTED 
IN THREE DIFFERENT SESSIONS» ANU AMPLE TIME wAS PROVIVED FOR 
DETAILED DISCUSSION OF THE TOFICSe <OVeRrtO ANO EXTENSIVELY 
DISCUSSEO wERE THE KELIABILITY ANALYSts OF COMPUNENTS AND 
SYSTEMS. AS wEtt AS THE ACQGVISITICN ANDO JSE OF FAILURE VATAs in 
THE DESIGN OF REACTUR PLANTS. IT #As GENCRALLY CCACLUDED THAT 


EXISTING FAILURE DATA Akt INACEGVATL FUR AGSOLUTE KISK 
ASSESSMENTS BUT CAN BE VERY USEFUL FOR IMPROVING PLANT 
AVAILABILITY AND COMPARING Inc CONSLCQVENCES UF ACCIUENTSe 
ACCURDINGLY «+ COLLECTICN UF FAILURE VATA SHOULD BE ENCOURAGED, 
CUT THE USE UF THESE DATA in RELIABILITY ANALYSES CANNOT NOW 


REPLACE THE MAXIMUM CRELIGLE ACCIOcNT CUNCEPT AS A BASIS FO 
SAFETY ASSESSMENT. 


11-3-3-468 INSTRUMENTATION FOR MUNITORING Tre HYPOTHETICAL LOL S-OF—-COGOLANT ACCIOENT IN LARGE LIGHT sATER PCeER 

REACTORS 

HOBINSONse Te Ge # DUGGINSs Ue Co 

JAK RIOGE NATIONAL LABORATORYs CAK RIDGEs TENNESSEE 
VARIOUS ENGINEERED SAFETY FCATLURES AVAILAULE IN NUCLEAR FUELED 
COMMERCIAL POWER STATIONS @#@CULO GE CALLED UPCN TCO COPE wilTH THE 
CONSEQUENCES GF A LUSS—LCF-CULLANT ACCIVENTs THESE SAFETY 
FEATURES ARE PROVIDED WITH INSTRUMENTS TU INITIATE UPEXATION 
AND TO MONITOR CONTINUED UPERATIONs WHEN TRE SAFETY FEATURES 
WERE CALLEC UPONec THE PLANT OPERATOR #JULD weED INFORMATION 
REGARDING BOTH THE UPERATION CF THESE E4ERXGENCY SYSTEMS AND 
EQUIPMENT AND THE CONTINUING sUCCESs OF THEIR MISSIONe A GRIEF 
STUVY wAS CCNDOUCTED TG CETERMINE Tre TYPES ANU EXTENT UF 
INSTRUMENTATION AVAILABLE IN TRE DESIGNS UF KEPRESENTATIVE 
NUCLEAR POWER PLAAKTS OF THE LATEST GENERATION FOR MUNITORING 
THE COURSE OF A LOSS-CF-COOLANT ACCIDENTs THE FOUR PLANTS 
SURVEYED APPEARED TO HAVE ADEQLATc AND SUFFICIENT 


INSTRUMENTATION FOR MONITORIAG THE OPERATION OF TRE EQUIPMENT 
IN THE ENGINEERED SAFETY SYSTcM FUR THE CASE OF A SUCCESSFULLY 
CONTAINED LCSS—UF-CUOLANT ACCICENT + HOWEVER INSTRUMENTS FOR 


OIRECTLY DETECTING UNEXPEC.EV CAMAGLE Tu THE REACTCR CORE APPEAR 
TO BE LACKING. 


11-6-4-475 3 YMPOSI UM ON MEDICAL RACIONUCLIVES — KADIATICN DOSt ANY EFFECTS 

CLUUTIERs Re Je 

JAK RIOGE ASSOCIATED UNIVERSITIESs OAK KIDGEs TENNESSEE 
THE OIVISION UF BIULCGGY AND MEDICINE OF THE UeSe ATULMIC ENERGY 
COMMISSION AND THE ENVIRONMENTAL CCNTRUL ADMINISTRATION OF THE 
UeSe PUBLIC HEALTH SERVICE wi RE THE SPONSORS OF TRE SYMPOSIUM 
ON MEDICAL RADIONUCLIDES — RADIATION VOSE AND EFFECTS» HELD IN 
OAK RIDGEs TENNe se DECe SHlis 19694 THIs SYMPUSIUM WAS ONE OF A 
SERIES ON MEDICAL USES UF RADICNUCLIDES CCAOUCTEO BY THE 
MEDICAL OIVISION OF THE GCAK RILGCE ASSUCIATED UNIVERSITIESe THE 
TOPICS OF THE 32 INVITED PAPERS MAY BE GROUPED INTC THREE 
GENERAL CATEGORIES — (1) MATHEMATICS FOR CALCULATING RADIATION 
LOSE TO A PATIENT FROM INTERNALLY AOMINISTEREC RACIONUCL IDES» 
(2) DISTRIBUTION AND RETENTIUN OF RADIUNUCLIDES IN PATIENTSe 
AND (3) BIOLCGIC EFFECTS OCF RALIUNUCL lUcSe 


11-6-4-4862 LEUKEMIA AND THYRUID CARCINOMA — A CCWPARISUN UF THE LATE MORTALITY RISKS FROM KEACTOR ACCIDENTS 
OTWAYs He Je + EROMANNes Re Ce 
LOS ALAMOS SCIENTIFIC LABORATORY», LOS ALAMOSs NEW MEXICO — UCLA, 


LOS ANGELESs CALIFORNIA 
THE LITERATURE REGAKOING THE LATE SUMATIC EFFECTS OF IONIZING 
RADIATION WAS REVIEWED AND ESTIMATES wlLRE MALE UF THE 
MORTALITY RISK FOR LEUKEMIA ANC THYROIVU CARCINOMA BASED ON A 
LINEAR THEORY OF CAKCINOGENESISe THE ESTIMATES WERE GNE DEATH 
PER MILLION PERSONS PER KAD OF ILUODINE-131 THYROID IRRAUVIATION 
AND 30 DEATHS PER MILLION PERKSCNS FER RAD FROM LEUKEMIA DUE TO 
WHOLE-BOOY IRRAOTATIONse THESE NUMGERS AKC APPLIED TO THE 
DOSE-DISTANCE RELATICNS FGR FYFOTHETICAL DESIGN ACCIDENTS 
CALCULATED FOR PRESSURIZEUL-®8ATER AND FAST GHEEDER REACTORSse IT 
1S CONCLUDED THAT FUR THESE PC3aTULATED ACCIVENTS ANU REACTOR 
TYPES THE LONG-TERM RISK OF DEATH FRUM LEUKEMIA WAY BE 
COMPARABLE TO OR GREATER THAN THAT FRUM THYROID CARCINOMA.’ 


11-6-5-493 KEPORT ON SEMINAR OF TRIGA O#NUFRS 

KRAKERs Pe 

UeSe DEPARTMENT OF TRE INTERIGks,. LENVERs CULORADO 
A SEMINAR OF TRIGA RESEAKCH-RE ACTOR CWNCRS WAS HELD IN DENVER. 
COLOes IN FEBRUARY 19704 SUME OF THE KEMAKKSe OPINIGNSs AND 
INFORMATION FROM THE SESSIUNS ARE ASSEMULED AND FUBLISHED IN 
THIS ARTICLE UNDER THE FULL CHING FEADINGS - REACTOR FUNDINGs 
TECHNICAL SPECIFICATIONS ANU REACTCK LICENSINGs TRIGA FUEL 
ELEMENTS+s TRIGA REACTOR DESIGN IMMROVEMENTSs TRIGA EXPERIENCES. 
HEAL TH-PHYSICS CONSIDERATIONSs AND TRIGAS AND USAEC COMPLIANCE. 
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i 2-1-1-001 RAUIATION STANOAROS AND PUBLIC HEALTH 
EISENBUDe Me 
NCw YORK UNIVERSITY MEDICAL CENTER. NEw YURKse NEW YCRK 

THE RAODIATICN SAFETY RECORD OF THE ALC HAS GLEN GUOLs GUT 
CHANGES IN THE PRESENT KEGULATCRY SYSTUM ARE NEECED TU 
RECONCILE DIFFERENCES BETWEEN PULLIC ATTITUQES AND THE 
AtCe AEC REGULATICNS AKE BASEL GN THe kui COMMENYATICNS UF 
THE ICRP AND THE NCRP. AND THE STANJARUS CCATAIN EXTENSIVE 
BUILT=IN CONSERVATISM. HOwEVERs TRE EMPHASIS ON TRE MAXIMUM 
PERMISSIBLE CONCENTRATIONS OF RAVICNUCLIDcCS IN AIR AND 
ORINKING WATER SHOULD BE CHANGED TO SPECIFY THE M4xI MUM 
PERMISSIBLE DAILY INTAKE FrRCW ALt SOURCES TO TAKE INTO 
CONS IDERATIGN MULTIPLE SOURCES AND ECULUGICAL FACTORS. 
FURTHER. THE OUAL RESPCRSIBILITY OF Trice Acc FOR Tre 
DEVELOP 4ENT OF NUCLEAR POWLK AND The PRUTCCTICN CF THLE 
PUBLIC HAS CONTRI®UTEO TO LACK OF PUGLIC CONFIOLNCE IN 
THe AEC. ACCORDINGLY IT IS RECOMMENDEY THAT RESPONSIBILITIES 
FOR SETTING RADIATION LIMiTs Gt SHIFTLO TU ANCTHER AGENCY 
OF THE FEDERAL GOVLRNMENT. TRE SAME ASENCYs IN CCOPERATION 
WITH THE STATESe SHOULD ASSUME KE SPLUNSIGILITY FOR 
ENVIRONYENTAL MUNITORING iN Tre VICINITY OF AEC=-LICECNSED 
FACILITIES. 


t2-1-2-009 OFF SHCRE SITING GF NUCLEAR ENERGY STATIUNS 

ANDERSON» Te Oe 

OCAK RIDGE NATICNAL LABORATURYs OAK RIOGEs TENNE SSEt 
QUESTIONS INVOLVIAG ERVIRONMERTAL CUALITYs PRIORITY OF LAND 
USESs+ ANO PUBLIC SAFETY HAVE CKLCATED AND wWILt CCOATINVE TO 
CREATE OITFFICULTIES IN FINDING ACCEPTAGLe SITES FOR NUCLEAR 
POWER PLANTS. INTEREST IS INCREASING IN OFFSHORE STATICNS 
AS ONE SOLUTION TO TRE SITING PROGLEM.e INVESTIGATICNS UF 
UFFSHORE STATIONS HAVE INCLUCCC GCTH AKTIFICIAL LSLANUS AND 
FLOATING PLATFORMS AND HAVE TCLCHEU UN ENVIRCNMERTAL EFFECTS 
ECCNOMICSe ANU SAFETY. INDICATICNS ARE THAT MANY OF THe 
PROBLEMS ASSOCIATED WITH SITING NUCL CAR POWER PLARTS COULC 
BE ALLEVIATEC BY OFFSHORE STATIONS. Tru FLUATING=-STATIUN 
CONCEPTs IN PARTICULAR. SECMS TO HAVE SIGNIFICANT POTENTIAL 
FOR THE FUTURE. BEFORE THIS POTENTIAL CAN GE REALIZEVs 
HOBE VER, CCASIOERABLE DEVEL CPMENT OF Titt CONCEPT @iLt be 
NEEDED. 


12-1-3-015 PLUME RISE — A RECENT CRITICAL REVIEW 

BRIGGS» Ge Ae 

NATIONAL OCEANIC AND ATMOSPHERIC AUMINISTRATIONs OAK RIDGE 

TENNE SSEE 
COMPARISONS OF A LARGE NUMBER UF PLUME-KISE OUSERVATIONS ANU 
FORMULAS INOICATEOD THAT A KEL ATIVELY SIMPLE MUUEL PHOVIvtY 
THE BEST PREDICTIONS GF PLUME HISt IN A VARIETY CF 
METEOROLOGICAL CONDITIONS. TRE MUDEL PKEVICTS THAT NCAR THE 
STACK THE RISE OF A HCTs GUCYART PLUME 1S PROPORTICNAL TO 
TRE RECTPROCAL OF THE WIND SPELUs TO THe ONE-THIRO POSER OF 
THE HEAT EMISSIONe AND TO TRE TwO-TrIRnds PC#ER OF THE 
DISTANCE DOeNw INO. THIS *273 LAw* OF RISE FITS TRE BULK 
OF PUBLISHED OSSERVATIONS. VEPENDENCC ON VISTANCE JUsN@IND 
GRADUALLY OIMINISFES IN NEUTRAL ATMUSP®HERIC CONDITIONS 
BEYOND THE DISTANCE RELATED TC THE HEAT CMISSION AND TRE 
STACK HEIGHT. IN STABLE CONDITICNSs RATHER AURUPT LEVELING 
OF PLUMES OCCURS AT A DISTANCE VDERPENOLNT UN THE BINU SPELO 
ANO THE ATMOSPHERIC VERTICAL TEMPLRATUREC GRADIENT. THE MOOEL 
WAS ALSO APPLIED TO THE PREDICTION UF eri THER A HOT PLUME 
WILL PENETRATE AN ELEVATED IAVERSICN ANDO A453 FOUND TO AGREE 
wITH OBSERVATIONS. 


12-1- 3-025 ECOLOGICAL CONSIOLRATIOAS IN SITING NUCLEAR PO@th PLANTS — THE LONG TEKM SIOTIC EFFECTS PROBLEM 

AUVEREACHse Se Ie 

OAK RIOGE NATIONAL LABORATURYs CAK RIOGEs TENNESSEE 
ONE OF THE CURRENT CCNCERNS CVEK ThE INCREASING INSTALLATION 
OF NUCLEAR FOWER STATION IS TRE POTCNTIAL IMPACT CF RADIOACTIVE 
WASTE RELEASES ON LUCAL ECOSYSIECMSs IN PARTICULAR, THE 
QUESTION HAS BEEN RAISED WHETHER WASTL RELEASES AT MAXIMUM 
PERMISSIBLE CONCERTRATICN (MPC) LevelLS #e6ULuv CAUSE ECULUGICAL 
PROBLEMS DUE TO THE RADIOACTIVITY. HYPOTHETICAL ANNUAL 
SUBMERSION DOSE RATES FROM #ATLR ASSUMED Tu GE MAINTAINED 
AT THE OCCUPATIONAL MPC XK 1/730 wERE CALCULATED FCK URGANISMS 
LIVING CONTINUOUSLY IN THESE BATERS+e THESE HYPOTHETICAL 
DOSES ARE USED AS A BASIS FOR CCMFARKISUNS IN A VARLETY UF 
ECOLOGICAL STUDIES OF LOW OGSES CF ICNIZING RADIATICN ANO ARE 
ANALYZED AND EVALUATED IN TERMS OF LUCTCCTAGILITY OF 
BIOLOGICAL EFFECTS AT MPC LEVELSs PRL otNT KNOWLEOGE GASSED 
ON THESE AND SIMILAR STUDIES Cf TRE ECULUGICAL EFFECTS OF 
LOW-LEVEL CHRONIC DOSES+ SUCH Ad CCULV RESULT FROM ROUTINE 
REACTOR RELEASES UNDER CURKENT STANUARUS+ GUIDELINESs AND 
GPERATIGNAL EXPERIENCE, INOICATLS THAT ANY POSSIGLE 
BIGLOGICAL EFFECTS wOULO BE UNDE TECTASLEs ALTHOUGH THE 
DATA IN SUPPORT OF THIS CCNTENTICN ARE LIMITED, TREY 
CONSISTENTLY POINT TO THIS CCACLUSICN. 
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12-1-4-035 FUEL MELTDOWN AT Sie LAURENT I 

CORBETTs Be Le 

OAK RIUVGE NATICNAL LABORATORY, CAK RIUGLs TENNESSEt 
THE STe LAURENT I PLANTs ELECT&RICITE VE FRKANC*®S NEW SO0-MalE) 
GAS-COOLED NUCLEAR GENERATING FACILITY», SUFFERED A FUEL 
MELTDOWN ON OCTes L7s 196%-6 DURING 4 KUJTINE KEFUELING 
OPERATIONs GRAPHITE ABSCRBERS+s INCLUDING A GRAPHITE FLOw 
RESTRICTORs WERE MISTAKENLY LUADED AT THe TUP OF A 
*#UEL ELEMENT CHANNEL. THE CCCLANT-FLOW RL UUCTION CAMAGCOD 
© CF THE 10 FUEL ELEMENTS IN THIS CHANNcetLs AND TRERcC #AS 
SCME EVIDENCE THAT UP TL 10 KG OF URANIUM (EQUIVALENT TO A 
COMPLETE FUEL ELEMENT) COMPLETELY MeLTEue SUBSEQUENT 
CLEANUP AND PLANT MODIFICATIONS WERE CXPECTCO TO kKEQUIRE 
AGOCUT 1 YEAR OF REACTOR UOGwNTIVME. 


12-2-1-75 THE [AEA-AEC SYMPOSIUM ON ENVIRUNMENTAL AsPCCTS OF NUCLEAR POWER 

GIFFCROs Fe Aes JIRe 

AIR RESOURCES ATMUSPHERIC TURBULENCE AND DIFFUSICN LABURATURYs GAK 

XITOGE.s TENNESSEE 
A SYMPOSIUM ON ENVIRONMENTAL ASPECTS UF NUCLEAR PCWER STATIONS 
WAS HELD IN NEW YORK CITYs AUvel0-14s19706 THE PRINCIPAL TOPICS 
CUNSIDERED etRE NUCLEAR PLwER AS AN ENERGY SOURCE, STANDARDS 
FOR THE CONTROL UF EFFLUENTSse EFFLUENT CONTROL ARO MCNITORINGs 
CONSIDERATIONS AFFECTING STLAM POWER—STATIUN SITE StieCTIONs 
AND BENEFIT VSe RISK ASSESSMEAT. 


12-2-1-83 AN APPRECIATION OF FAST REACTOR SAFETY-1970 

FKASSMUSSENs Neo Co 

MASSACHUSETTS INSTITUTE GF TECHNCLOGYs CAMURIOGEs MASSACHUSETTS 
THIS UKAEA REPORT CONCISELY SUMMAKIZES CURRENT THINKING IN THE 
UNITED KINGDOM WITH REGARD TO FAST KEACTOR SAFETY —- 
SPECIFICALLYs SOOLUM-COCLED FAST REACTOR SAFETYs Tht PRINCIPAL 
PURPOSE OF THE KEPORT IS STATED, AS FULLUWSs BY Fe Re FARMER IN 
THE FORE wOGRD - IT IS IMPORTANT FUR ALL COUNTRIES THAT FAST 
REACTORS SHOULD BE SAFE AND THAT SAFETY SHOULO NCT GE A MATTER 
OF COMMERCIAL BARGAINING. TRE IMMECIATE NEcCO NOW IS TO DEVELOP 
A COMMON INSIGHT INTO TRE TECHNICAL UNCERTAINTIES OF FAST 
REACTORS.» FROM WHICH MAY EVCLVE A SAFETY PHILOSOPHY WHICH CAN 
BE MEANINGFULLY PURSUED BY ALL CCUNTRIcSe THERE IS STILL NEED 
FOR MORE WORK ANDO IN THE BELIEF THAT PRUGLEMS OF ALL MAJOR 
SYSTEMS REQUIRE INTERNATIONAL KECOGNITION ANU JUINT EFFORT IN 
THEIR SOLUTIONs THES COMPENDIUM IS OFFERED IN THE KOPE THAT ThE 
COMMENT ANO CRITICISM IT MIGHT EVOKE COWL LEAVU TO A SECOND 
IMPROVED VERSICN WITH CCNTRIEUTIONS FROM OTHER NATIONS. 


&2-2-2-85 RESTRICTED RELEASE OF PLUTCNIUM le CBSERVATICNAL VATA 

HUNT s+ De Ce 

VOW CHEMICAL CCMPANYs GCLDENs CCLCRADOL 
A STUDY WAS MADE OF THE POSSISLE FAZARV UUTSIDE AN ENCLOSURE 
OVE TO INCIDENTAL RELEASE FROM THE CNCLUSURE FOLLOWING THE 
UNCONTROLLED RELEASt OF PLUTONIUM WITHIN THE ENCE CSURE oY 
REVIEWING THE EXISTING CGSERVATICNAL DATA ON SUCr RESTRICTED 
PLUTONIUM RELEASES.» OBSERVATICNS BASED UN GOTH ACCIDENT 
EXPERIENCE AND EXPERIMENTS DESIGNED TO sTUOY THE RESTRICTED 
RELEASE WERE CONSIDERED. THE CCNCLUSION BASED ON THE 
UGSERVATIONAL DATA IS THAT KESTRICTEV RCLEASE IS UNLIKELY TO 
LEAD TO DANGEROUS FREE KELEASE OF A PLUTONIUM ALROSOL s. A 
REMARKABLE EXAMPLE UF THIS wAS THE FIkt AT THE KCCKY FLATS 
PLANT ON MAY Lisl 9O9~e ONLY A MINUTE AMOUNT OF THE PLUTONIUM 
INVOLVED IN THE FIRE ESCAPEUL FROM TRE GUILOING IN WHICH THE 
FIRE UCCURREDs ANC NO PLUTONIUM WAS DETLCTED BEYCNO THE PLANT 
BOUNDARIES.» 


4 2-2-3-90 FISSICN PRODUCT DETECTION SYSTEMS IN HIGH TEMPERATURE GAS-COOLED REACTORS 
BAUMANNes Ce De 
OAK RIOGE NATIGNAL LAGORATORYs CAK RIOGE, TENNESSEC 
AN APPLICATIONS STUDY IS MADE OF RAVIATION MEASURING 
INSTRUMENTS ANO SYSTEMS THAT MIGHT GE SYVITABLE FCR DEVELOPMENT 
AS MONITORS OF THE FISSION PROOUCT ACTIVITY UF THE PRIMARY 
GAS-CUOLANT STREAM IN HIGH TEMPERATURE GAS-COOQLED RLACTORS. 
PARTICULAR ATTENTION IS GIVEN TC THE PLATECUT IN LCLP 
COMPCNENTS+e PRIMARILY THE HEAT EXCrANGERSe THE VETECTURS 
REVIEWED ARE IONIZATION CHAMEERSs EETA AND GAMMA SPECTROMETERS.» 
CHARGED-—WIRE PRECIPITATORS. CERENKOV DETECTORSs FILTERS. 
DIFFUSION TUBES+ THERMAL—GRADIENT TUBESe DEPOSITICr TUBESs AND 
IMPACTORS. THE PRINCIPLE OF OPERATION OF EACH IN A SYSTEM IS 
DESCRIBED. AND THE ADVANTAGES ANU CISAUVANTAGES IN APPLICATION 
TO THE PROBLEM ARE EVALUATED. CN THE GASIS CF LIKER PENETRATICN 
REQUIREMENTS» GAS STREAM SAMPLING TECHNIQUESs CONCURRENCY OF 
READOUT. ANDO THE CHARACTERISTIC MERITS OF THE INCIVIDUAL 
SYSTEMS. IT APPEARS THAT THE DEPOSITION TUBE AND GAMMA 
SPECTROMETER SYSTEMS CAN BE FURTHER DEVELUPED AS COMPETENT 
PLATEOUT MONITORS FOR HIGH TEMPERATURE GAS LOOPS IN NUCLEAR 
REACTOR SERVICE. 
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1?2-2-4-190 THE ELEVENTH AEC AIR CLEANING CCAFERENCE 
MOELLER, De We 
HARVARD UNIVERSITYs BOSTONs MASSACHUSETTS 

THE ELEVENTR AEC AIR=-CLEANING CCNFEHENCE wAS HELD 
AUG se JI—SEPTe*3e1¥70e IN RICHLAND. BASHe THE SUBJECTS DISCUSSED 
WERE (1) SODIUM AEROSOLS FRUEM LIUUIU METAL-COUOCLEDO FAST BREEDER 
REACTORS (2) WATER-REACTOR FISSICN PROVUCT RELEASE ESTIMATIONS 
(3) REMOVAL AND GEHAVIUR UF FISSICN PRUDUCT GASES (4) IGDINE 
CHARACTERIZATION AND REMOVAL (5) CTFER FILTRATION STUUIES (6) 
INSTRUMENT DEVELOPMENT AND CVALUATICN (7) EFFECTS CF AIRBCRNE 
RADIOACTIVE MATERTALS (6) Fike SAFETY AND (%) STANDARDS 
DE VELOPMENT. THE PROCEEDINGS CF THE CONFERENCE wEKE PUBL ISHED 
IN JANUARY 1971. 


12-2-5-110 PREDICTING SEA-BREEZE FUMIGATICN FROM TALL STACKS AT COASTAL LUCATIONS 

COLL INSse Ge Fe 

THE RESEARCH CORPORATICN UF NEw ERGLANSe HARTFURDs, CONNECTICUT 
A MLTHOD OF PREDICTING THE TRAASPCRT VISTANCE RECUIRED TG 
COMPLETE THE TRANSITION FROM CVERBATER TO OVERLAND DIFFUSION AS 
A FUNCTICN CF PLUME HEIGHT +s wiRU SFECQs, ANDO VERTICAL 
TEMPERATURE PROFILE BAS SUGGESTECU BY ISAAC VAN DER HOVEN IN 
NUCLEAR SAFETY FOR SEPT e-OCT eI S676 THIS AKTICLE DESCRIGES FIELU 
STUDIES CONDUCTED ON THE SHURES OF CAPE CUD BAY DURING THE 
SUMMER OF 1969 TO TEST THE ACCURACY OF VAN DEK HOVEN*S 
TECHNIQUE AND ITS APPLICABILITY TC IRREGULAR TERKRAINe THE 
RESULTS OF THE STUUY SHOW TRAT THE METHUD OFFERS A PRACTICAL 
TOCK FOR COMPILING A SEA-BREEZE FUMIGATION CLIMATCLOGY. 


t2-2-S$—- 116 METEUROLUGICAL EFFECTS OF THE HEAT ANDO MUISTURE PROCUCED BY MAN 

HANNAs Se Re + SWISHER. Se De 

Alk RESOURCES ATMOSPHERIC TURBULENCE 4NO DIFFUSION LAGCRATORYs, OAK 

RIOGEs TENNESSEE 
INTERACTIONS AMONG THE HEAT AKO MOISTURC PRODUCED BY MAN AND 
ALL SCALES OF ATMOSPHERIC PHENCMENA ARE BEING STUDIED IN LIGHT 
OF CURRENT CBSERVATICAS AND FUTURE PRUJECTIONS OF ENERGY 
CONSUMPTION. ATMOSPHERIC PROCESSES ARE NOW BEING SIGNIFICANTLY 
INFLUENCED ON LENGTH SCALES UP TCO AGUUT 20 KMs A FIGURE THAT IS 
LIKELY TO INCREASE AS ERERGY PRODUCTION INCREASESs PRESENT 
KESEARCH EFFORTS ON THESE ATMOSPHEHIC INTERACTIONS ARE 
INSUFFICIENT ANO PRUGRAMS TC SUPPLEMENT THESE ARE NEEDED. 


12-2-6-123 FUEL MELTING INCIDENT AT THE FERML REACTUR ON OCT*5s1906 
SCOTTs Re Lee JRe 
OAK RIDGE NATIONAL LABURATCRYs CAK RIOGEs TENNESSEE 
ON OCT 5019665 THE ENRICO FERMI 1 NUCLEAR REACTOR SUSTAINED THE 
PARTIAL MEL TDOBN OF TBO FUEL SUBASSEMOLIES AS THE RESULT OF 
COULANT FLOW BLOCKAGE. If WAS DETERMINED THAT A COMPONENT 
WITHIN THE REACTOR VESSEL HAD VIERATED LOOSE ANY CAUSEv FLOU 
BLOCKAGE WHEN HYORODYNAMIC FORCES CARRIED IT uP TC THE INLET 
NOZZLE OF TRE FUEL SUBASSEMBLIES+ RECUVEKY OPERATIONS @tkE 
SUCCESSFUL AND WERE CLIMAXED BY FULL POWER OPERATION AT 200 
MwtT) (65 MwiE)) ON OCT el6s 1970+ MANY REPORTS AND ARTICLES HAVE 
BEEN WRITTEN ABOUT THE INCIOENT DURING THE PAST 4 YEARS» BUT 
MOST GF THESE BERE FRAGMENTARY GECAUSE THE INVESTIGATIONS AND 
ANALYSES HAD NOT BEEN CCMPLETEC. TRIS REVIEW WAS PREPARED TO 
PRESENT A CONCISE DESCRIPTICN GCF THE INCIOENT AND SUMMARY OF 
THE RESULTS OF THE INVESTIGATIONS + THE SEQUENCE GCF EVENTS 
LEADING UP TO THE INCIDERT AND DURING THE INCIDENT IS REVIEWED. 
THE CONSIDERATIONS THAT LED TO UNVERSTANDING WHAT HAD 
TRANSPIRED ARE PRESENTEOs AND TRE LESSONS VERIVEO FROM THE 
INCIOENT ARE DISCUSSED. 


t2-2-6-134 «tPORT ON THE 1970 ANS CCNFERERCE ON FOWER REACTOR SYSTEMS ANDO COMPONENTS 
SCOTTs Re Lee JRe 
GAK RIOGE NATICNAL LABCRATOCAY, CAK RICGEs, TENNESSEc 
FIFTY-THREE PAPEKS wERE PRESENTED AT THe AMERICAN RUCLEAR 
SOCTETY*S 1970 CONFERENCE ON PC#ER KEACTOR SYSTEMS AND 
COMPONENTS. THE PAPERS COVERED THE MAIN SUBJECT AREAS OF 
QUALITY ASSURANCE, SAFETY AND INSTRUMENTATION SYSTEMSs 
COMMERCIAL REACTORSe AND AOVANCED REACTORS + SUME OF THE MORE 
INTERESTING AND INFORMATIVE ASPECTS OF THE PAPERS INCLUDED 
STARTUP EXPERIENCES AT A COMMERCIAL NUCLEAR POBLR PLANT. 
REVIEWS OF THE NUCLEAR STANOAROS PROGRAMS iN THE UNITED STATESs 
RESULTS OF LOSS-OF-COOLANT ACCIVENT STUDIES+ AND RESULTS GF A 
SIMULATED ACCIDENT IN AN ACTUAL CCATAINMENT STRUCTURE. 


12-3-1-185 RADIATION IN PERSPECTIVE - SOME COMPARISONS UF THE ENVIRONMENTAL RISKS FROM NUCLEAR AND FOSSHR FUELEU 
POWER PLANTS 
HULL ss Ase Peo 

BROOKHAVEN NATIONA LABORATORYs UPTONs Leles NEW YORK 
FOSSIL AND NUCLEAR FUELED STEAM PLANTS SEEM THE PRACTICAL MEANS 
FOR MEETING IMMEDIATE PUWER NEEDS. THE USE OF NUCLEAR FUELED 
PLANTS IS BEING RESTRICTED IN SEVERAL INSTANCES BECAUSE REACTOR 
RELATED HAZARDS HAVE BEEN EXAGGERATED. NINETY POBER REACTORSs 
IN THE UNITED STATES ANO ABROALCs HAVE GENERATED 265 K LOCEXPIAI)D 
KWH OVER 650 REACTOR YEARS wITHOUT SERIOUS INCIDENTS. 
COMPARISON OF ROUTINE DISCHARGES CF HAZARVOUS AGENTS FROM 
DIFFERENT TYPES OF STEAM POWER PLANTS SHOWS THAT NUCLEAR FUELED 
PLANTS PROOUCE THE LOWEST CCNCENTRATIONS OF SUCH AGENTS 
RELATIVE TO PROTECTION STANCAROSs RADIOACTIVE RELEASES 
ASSOCIATED WITH THE BROOKHAVEN GRAPHITE RESEARCH REACTOR 
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ARE COMPARABLE TO THE UPPER AMOJNTS ANTICIPATED FROM 1000-MedeE) 
REACTORS» AND THE MLASURED ERCCKHAVEN EATCHNAL RACIATION 
LEVCLS*s DEPCSITIONs AND AQUATIC CONCENTRATIONS SUGGEST THAT 

THE RADIATICN LEVEL IN THE VICINITY OF LARGE POWER REACTORS 
SHCULD GE INSIGNIFICANT. THe CALCULATED RISK (ABCLT 
1O0¢(EXP-7)/YEAR) OF FATAL INJURY FRCM THC ANTICIPATE MAXIMUM 
EAPOSURCS OF A FEW MILLIREMS FER YEAR ADCVE NATURAL BACKGROUND 
1S SMALL COMPARED WITH THAT OF OTHER ACCEPTED HAZARDS OF 
EVERYDAY LIVING. 


1?-3-1-196 CREST SUMMARY — WATER-COCLED RLCACTOR SAFETY 

COTTRELL + We Ee 

OAK RIUGE NATICNAL LABORATORY, CAK RIOGEs TENNESSEC 
THE COMMITTEE ON REACTOR SAFETY TECHNOLOGY UF THE UGRGANIZATION 
FUR ECONOMIC COOPERATION ANOS VEVELCPMENT HAS PUBLISFEU AN 
ASSESSMENT OF WATER-COOLED REACTOR SAFETYe THIS ASSESSMENT 
SUMMARIZES GVck 3 YEARS OF cFRECKT BY A #ORKING GkCUP OF SOME 
OF THE MOST QUALIFIED LUROPEAN NUCLEAR SAFETY EXFERTSe FOR THE 
PURPOSES OF THIS REPORT. THE SCCPce vF WORK IS DIVIDED INTO 
EIGHT AREAS+ AND IN EACH AREAs TO THE CXTENT PRACTICAL +s THE 
PROBLEM IS DEFINED. ANALYTICAL METHODS ARE SURVCYEDs AVAILABLE 
EXPERIMENTAL ANDO THEORETICAL PROGRAMS ARE EVALUATED, AND THE 
EFFECTS ON ACCIDENT ANALYSIS AKL NOTED. THE EIGHT ARKCAS SO 
COVERED INCLUDE (1) THERMOHYORAULIC EFFECTS OF GLCWUOWN (2) 
EMERGENCY CURE CCOLING (3) GEKAVICR GF MULTEN CORE MATEKIALS 
(4) MISSILE EFFECTS GN CONTAINMENT, PIPES*e ANDO CUMPLUNENTS (5) 
CONTAINMENT SYSTEM RESPONSE (6) FISSION PRCLUCT RELEASE. 
TRANSPORTs+ AND REMOVAL (7) REL LABILITY ANALYSIS IN REACTOR 
DESIGN AND SAFETY ASSESSMENT AND (3) POWER TRANSIENTS CAUSED 
By REACTIVITY ADDITION. 





§ 2-5-2-203 KESTRICTEO RELEASE OF PLUTCNIUM Il. THEORY 
HUNTs De Ceo 
THE JOw CHEMICAL COMPANYs GOLUCNs. CULCKALO 


A STUDY WAS MADE OF THE PUOSSISLL HAZARD LUTSIDE AK ENCLOSURE 
DUE TO UNCONTROLLED RELEASE CF PLUTUNIUM wITHIN Trt ENCLOSURE. 
IN PART 1 OF THIS STUDYs WHICH WAS PUBLISHED IN KRUCLEAR SAFETY. 
VOLe 12+ NOe 26 A REVIEW WAS MADE UF EXISTING OBSERVATIONAL 
DATA ON SUCH RESTRICTED PLUTCNIUM ReLEAstse IN TRIS SECUND 

ANC LAST PART OF THE STUJYs A MODEL OF RESTRICTEC RELEASE IS 
DEVELOPED. THe MODEL PREDICTS *FRLE-RELLASE* SOURCE STRENGTHS 
AS A FUNCTION OF THE VARIABLES ASSUMED TO DESCRIEE THE 

RELEASE. AN ILLUSTRATION UF TrE USE OF THE THEORETICAL METHODS 
IS GIVEN BY APPLYING THEM FC TrE &CCKY FLATS CRITICAL MASS 
FACILITY TEST CELL. THESE PARTICULAR CALCULATIONS SHOW THAT THE 
ACTUAL RELEASE wOULD BE SIGNIFICANTLY LcSS THAN TRE ALLOWABLE 
PLUTONIUM-239 MPC VALUE FUR INSOLUBLE MATERIAL If CCNTROLLED 
AREAS IF NOMINAL VALUES 4RE ASSUMED FUR ALL RELEASE PARAMETERS. 
A PARAMETRIC STUDY INUICATED TRAT THE CALCULATED KESULTS ARE 
MOST SENSITIVE TO THE RATE UF RCLEASE OF PLUTONIUM wIlTHIN THE 
ENCLOSURE AND TO THE ASSUMEO TRERMAL EQUILIBRIUM CCNDOITIONS 
WITHIN THE ENCLOSURE. 


§ 2-3-3-217 RCVIE® OF ENGINEERING STANOAROS CEVELCPMCNT FOR NUCLEAR POWER SYSTEMS 

JOSLINe We Me + MOORE s Je Se # RUSS Je Ce 

AMERICAN NATIONAL STANDAROS INSTITUTE + OAK PAKKs ILLINOIS — 

WESTINGHOUSE ELECTRIC CCORPCRATICNs PITIES6URGHs PENNSYLVANIA — 

SENERAL ELECTRIC CUMPANYs SAN JUSEs CALIFORNIA 
THE EFFORTS BEING MADE BY TRE AMERICAN NATIONAL STANUVARDS 
INSTITUTEs INCes THE AMERICAN RUCLEAR SUCIETY« AKC THE 
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS IN PROMOTING 
ENGINLERING STANDARDS VEVELCFMENT FROGRAMS FOR NUCLEAR POWER 
SYSTEMS ARE CISCUSSED BY FHREE LEADERS IN THE FIELOs SOME 
EXAMPLES ARE GIVEN OF THE DIFFICULTIES AND THE SATISFACT IONS» 
AND SOME SUGGESTIONS ARE MAVE FCR SULVING THE PRCELEMSse TRE 
REVIEWERS PRESENT A GENERAL CCRCLUSION THAT TRE TIMe cCLAPSE 
FROM INCEPTION TO ADOPTION NEEDS TC SE SHURTENED ARO THAT MORE 
PARTICIPATIGN AND CLOSER COCROINATION ARE NEEDED AMONG GROUPS 
HAVING OVERLAPPING INTERESTS. 


12-3-3-226 THE USE OF ACTUATORS AS LOGIC ECLEMCNTS IN RELATION TO FAIL SAFE DESIGN 
EPLERs Eo Pe + OITTCs Se Je 
OAK RIOGE NATICNAL LABORATORYs CAK RIJGCs TENNESSEE 
SOME UF THE PRINCIPLES GOVERNING CURRENT DESIGNS CF EL cCTRICAL 
OR ELECTRONIC VOTING LOGIC SYSTEMS CAN dt APPLIEC TC TRE DESIGN 
OF CONTROL AND PROTECTION SYSTEMS #HERE THE VOTING LOGIC IS AT 
THE LEVEL OF THE LARGE ELECTRCWMECHANICAL DEVICES THAT ACT 
OIRECTLY TO CONTROL A PROCESSe THIS APPLICATION IS OF 
PARTICULAR BENEFIT IN SYSTEMS FOR @HICH THERE MAY BE A 
SIGNIFICANT PENALTY FOR FAILURE IN THE SU-CALLED SAFE MODE AS 
WELL AS IN THE UNSAFE MUDEs SUCH SYsTEMS HAVE FREQUENTLY MADE 
USE OF *FAILURE-TO-DANGER*® TECHNIQUESs wHICH IN SOME AREAS 
MIGHT LEAD TO A COMPROMISE OF SAFETY GBJECTIVESse THE USE OF 
ACTUATORS AS LOGIC ELEMENTS ALLOWS THE DESIGN OF SIMPLER 
SYSTEMS. WITH MORE COMPLETE TKESTABILITYs ANDO CAN PRCVIDE AN 
ULTIMATE GAIN IN SAFETY. 
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i 2-3-4-234 NUCLEAR SAFETY IN AMERICAN RADIUCHEMICAL PRUCESSING PLANTS 
UNGERs We Eo # BROWDERs Fe Ne + MANN Se 
UAK RIUGE NATIONAL LABORATORY +s CAK KIOGEs TLNNESSEE 
WITH THE PROJECTED RAPID GROWTH OF NUCLEAR ELECTRIC PUBER 
GENERATION AND THE ACCOMPANYING GRCa#TH IN REPROCESSING UF SPENT 
NUCLEAR FUEL s+ THE WHOLE AakEa OF NUCLEAR AND ADI OCHMEMICAL 
SAFETY GECOMES INCREASINGLY IMPORTANT. THERE IS AN INDICATED 
WORL OWIDE NEED FOR INFORMATION UN ACCEPTED PRACTICES, 
RECOMMENDEC METHOODS.s AND REGULATICNs FOR SAFE OPERATION IN 
RADIOCHEMICAL PROCESSING PLANTSs EXPERIENCE AND CEVELLPMENTS IN 
THE UNITED STATES ARE DESCHIVEL TO ILLUSTRATE SAFETY 
CONSIDERATIONS IN ALL STAGES FRC SITE sELECTION ANY LICENSING 
THROUGH DESIGNse CONSTRUCTIONs AND GPERATION ANO MAINTENANCE OF 
PROCESSING PLANTS. 


1 2-4-1-233 NUCLEAR PUWER IN PERSPECTIVE - Thi PLIGHT OF THE BENIGN GIANT 

HESS + De Ne 

OAK RIOGE NATIONAL LAGGRATORYs CAK Riduocs TCNNESSEE 
PREMISED ON THE ASSUMPTION THAT THe PUULIC PRESS IS BOTH A 
MOLODER OF OPINION AND A REFLECTOX OF PUBLIC INTEREST AND 
CRITIQUEs NEARLY 800 ITEMS IN THE DAILY AND PERIOQUICAL PRESS 
PERTAINING TO THE NUCLEAR INOUSTRY ANU COVERING A PERIUD OF 
ABOUT 1 YEAR WERE EXAMINED FOR THCik PHILOSCPHICAL AND 
PSYCHOLOGICAL IMPACT CN THE Rc AVERs ACCORVINGLY THIS SURVEY IS 
A RETROSPECTIVE ASSESSMENT IN CRUER OF PRICRITY OF THE 
PRINCIPAL CCNTROVERSIAL IS3SVES CONFRONTING THE NUCLEAR 
COMMUNITY. THE HOPE Is THATs+ FROM THIS wORKs NUCLEAR ADVOCATES 
ANO ALLIED INTERESTS MAY FINO A FIRMER SENSE OF DIRECTION AND 
SIGNIFICANT AREAS WHERE SPECIAL ATTLNTIUN CAN BE MOST 
PRUFITABLY DEVOTED TO AFFURD The PUGLIC THE KEASSURANCES IT 
NEEOS TO FEEL AT EASE IN THE PRESENCE OF THE ENERGY GIANT. 


12-4-1-291 NUCLEAR LIABILITY INSURANCE - A URIEF HISTORY REFLECTING THE SUCCESS OF NUCLEAR SAFETY 
MARRCNEs Je 

NUCLEAR ENGINEERING LIABILITY INSURANCE AGENCYs NEw YCRKs NE YORK 
NUCLEAR LIABILITY .NSUKRANCE HAS BEEN MADE AVAILABLE TO THE 
NUCLEAR INDUSTRY BY AMERICAN INSURERS THROUGH PLOLING 
ARRANGEMENTS THAT DISTRIBUTE TRE RISK A4ONG MANY PARTICIPATING 
INSURERS « TRE LIABILITY INSURANCE AFFORVED SY THE PUULS HAS 
THUS FAR BEEN THE ONLY MEANS EMPLOYED TO SATISFY TRE FINANCIAL 
PROTECTION REQUIREMENTS IMPUSCO BY Tite AEC ON SME OF ITS 
LICENSEES. THE EAXTRACRUINARY SAFETY KECORU OF THE NUCLEAR 
INDUSTRY IS QUITE VISIULE IN THE PCCLS*® CIAGILITY CLAIMS 
EXPERIENCE s THE MOST SIGNIFICANT FACT iSSUING FROM 14 YEARS OF 
OPERATION IS THAT THE NUCLEAR LIABILITY PUCLS HAVE NEVER 
RECEIVED A CLAIM FOR BOVILY INJURY UR PROPERTY DAMAGE CAUSED 
DURING THE OPERATION OF A LICENSED NUCLEAK REACTOR —- THIS 
INCLUDES ALi TYPES OF LICENSED REACTORS. CRITICS GF NUCLEAR 
SAFETY HAVE PLAYED A RULE If ACKFICVING THIS RECORD. THE 
LIABILITY LCSS EXPERIENCE OF TRE NUCLEAR INDUSTRY SUGGESTS THAT 
A POSITIVE IMAGE OF SAFETY IN TRE NUCLEAR INDUSTRY COULUY BE 
PROJECTED BY PRESENTING IT AS AN EXAMPLEs MAKRANTING EMULATION, 
OF EFFECTIVE CONTROL OF A RELATIVELY NEw AND SERILCUS HAZARDs 
THAT GVER 1 MILLICN PERSCNS HAVE BEEN KILLEO IN CCNVENTIONAL 
ACCIDENTS IN THE UNITED STATES IN Trt LO-YCAR PERICD 1960 TU 
1969 STRONGLY SUGGESTS THAT MUCH COULD BE LEARNED FROM THE 
NUCLEAR SAFETY PROGRAM UY THCSE WHC ARE CONCERNED ABOUT SAFETY 
IN THE NCNNUCLEAR AREA. 


12-4-2-297 FASSION GAS EFFECTS IN REACTOR FUELS is BASIC STUDIES 

CAFR Le Re Me 

OAK RIDGE NATICNAL LABURATORY, CAK KIUGEs TENNESSEE 
THE LITERATURE DEALING wITH TRE BASIC PROCESSES CF FISSION-GAS 
BEHAVIOR IN REACTOR FUEL MATEKTIALS #HICH WAS PUULISHED SETBEEN 
1968 ANDO THE FALL OF 1970 IS REVIE BED. PARTICULAR ATTENTICN IS 
CALLED TO THE 85 PUGLICATICGNS CITEOs. AND NU ATTEMPT IS MADE TO 
PROVIDE A COMPREHENSIVE SUMMARY OF THieMs. A CONSISTENT PATTERN 
IS SHOWN FOR ALL THE FUELS STUDIED. FISSIUN GAS aI THIN THE FUEL 
MATRIX OLFFUSES RAPIOLY EVEN AT COMPARATIVELY LC TEMPERATURES. 
HOWEVER. THE GAS IS ATTACHEU TL TRAPPING SITES sith A FORCE 
THAT DEPENDS ON THE NATURE OF TRE SITE ANY THE NUMBER UF GAS 
ATOMS COLLECTED AT THE Sites VARIGLS ORIVIANG FORCES CAN 
OISLOOGE THE GAS ATOMS FROM TRE SITCs ANU NEw® SITES CAN GE 
CREATED BY IRRADIATIONse THUS GAS BEHAVIOR DURING FISSIONING 
DEPENDS ON VARIOUS TRAPPING ANU ORIVING FORCES. 


12-4-2-305 RISK MINIMIZATICN BY OPTIMUM ALLOCATICN OF RESOURCES AVAILABLE FOR RISK REDUCTION 
RIVARDs Je Be 
SANDIA LABORATORIES +s ALBUQUERQUE+ NEw AEAICO 
A QUANTITATIVE APPROACH TO SYSTCM SAFETY HAS BEEN DEVELOPED. 
THE RISKS FROM COMPONENT ACTIVITICS ARE EXPRESSED AS EXPLICIT 
FURCTIONS OF THE RESOURCES AVAILAGLE FOR THEIR REDUCTIONs AND 
THE MINIMUM SYSTEM RISK IS THEN FGUND BY DYNAMIC PROGRAMMING. 
NUMERICAL EXAMPLES OF THE METFCO ARE GIVENs 


§ 2-4-3-310 JOINT ANNUAL SYMPOSIUM OF IEEE PCWER AND NUCLEAR SCIENCE GROUPS - 1970 
HAGENs Eo We 
OAK RIOGE NATIONAL LABORATORY, CAK RIOGEs TENNESSEE 
THE SECOND JGINT SYMPUSIUM GY THE IEEE POWER AND NUCLEAR 
SCIENCE GROUPS UN THE GENERAL TOPIC OF NUCLEAR PCWER,. CONTROL, 
ANO INSTRUMENTATION BAS HELD IN NE® YORK CIT¥s NCVe 3-65 1970 
THE TALKS ANO PAPERS PRESENTE TOTALED 121 AT 15 SESSIUNSse OF 
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WHICH TwO WERE TUTORIAL. ENVI®CNMERTAL CUNSIDERATIONS WERE THE 
SUBJECT OF THE GENERAL MEETINGs AND THE LUNCHEON SPEAKER 
DEFENDED TECHNOLOGY. THE TECRNICAL SESSIONS COVERED SOME 
OPERATING EXPERIENCESs RELIABILITY ANALYSESs+ AND STANDARDS FOR 
NUCLEAR POWER STATICNSe FHERC #GRE ALSU PAPERS UN NUCLEAR 
INSTRUMENTATION FOR RESEARCH AND DEVEL JPMENT IN NUCLEAR 
PHYSICS» BICMEDICINEs SPACE EXPLORATIUNs AND DATA CCLLECTINGes 





12-4-4- 326 CCOLOGICAL ASPECTS OF TRITIUM GERAVIOR IN THE ENVIRCNMENT 
EL wWU0Ds Jeo We 
UAK RIOGE NATICKRAL LABCRATORY, CAK RICGEs TENNESSEE 

A RAPLOLY EXPANDING NUCLEAR PLaER ECONOMY HAS RESULTELU IN 
INCREASED PUBLIC CONCERN OVER RELEASES UF RADIONUCLIDES TO THE 
ENVIRONMENT. REVIEW OF AVAILAELL LITERATURE ON TRITIUM, OCNE OF 
THE RADIONUCLIDES RELEASED TO THE ENVIRONMENT AT NUCLEAR POBER 
REACTORS AND FUEL REPROCESSING PLANTS+ INUVICATES TRAT TRITIUM 
CAN BE TAKEN IN BY PLANTS ANDO ANIMALS AND ORGANICALLY GBOUNDs 
REGAROLESS OF THE MEANS OF LXPCSUREs HO#EVER,. THERE APPEARS TO 
BE NO CONCENTRATION FACTOR KELATIVE TU HYURUGEN AT ANY LEVEL GF 
FOOD CHAINS ANALYZED TO DATE. ISOTOPE EFFECTS APPARENTLY DO NOT 
SIGNIFICANTLY ALTER TRITIUM GERAVICR COMPAKED wIiTr THAT OF 
STABLE HYDROGEN (CHYCROGEN—-1) IN NATURAL ECOSYSTEMSse TURNOVER 
TIMES OF TRITIUM IN CCUPLED ECCSYSTLM CUMPARTMENTS ARE 
DEPENDENT ON CLIMATICs HYURCLCGICALs ANU METECRULCGICAL FACTORS 
ANDO THUS ARE SITE SPECIFIC FUR EACr ECOSYSTEMse HALF-TIMES ARE 
MUCHlL LONGER IN A DESERT ECOSYSTEM CuMPAREO WITH TECSE IN A 
TRCPICAL RAIN FOREST THE TUTAL ECOSYSTEM wILt HAVE A 
HALF-TIME OF RETENTION AT LEAST AS LONG AS THE CCMPARTMENT wiTH 
THE LONGEST FALF-TIMEs’ TRITIUM GOOY BURVEN IS DEPCNOENT ON THE 
PATHWAYS OF EXPOSURE. TISSUL-ECUND FRACTIONS ARISE PRIMARILY 
#RCM URGANICALLY BOUND FRITLIUM IN FOOVs BIOLOGICAL HALF-LIVES 
OF TISSUE-BOUND FRACTIONS ARE LCNGER THAN THE HALF-LIFE OF THE 
BOOY-WATER COMPUNENT AND MAY GE AS LUNG AS ONE-THIRD OF TRE 
ORGANISM*S LIFE-SPANe TRITIUM IN ALL COMPARTMENTS IN A 
CHRONICALLY CONTAMINATED ECOSYSTEM #OULU BE EXPECTED TO GE 
UNIFORMLY LABELED WITH HYDOROGEN-3, w#1TrH THE TRITIUM RATIO BEING 
DEPENDENT ON RELEASE LEVELS. 


12-4-5-338 1AEA — WHO SYMPOSIUM CN HANOLING UF RAULIATION ACCIDENTS 
ROHWERs Pe Se 
GAK RIDGE NATIONAL LABURATURYs CAK RIOGEs TENNESSEL 
A SYMPOSIUM ENTITLED *HANOL ING OF RADIATIIJN ACCIDENTS*® #AS HELD 
IN VIENNA ON MAY 19-236 19096 IT #AS ORGANIZEO BY TRE 
INTERNATIONAL ATOMIC ENERGY AGENCY (IAEA) AND ThE ®ORLD HEALTH 
ORGANIZATICN (WHO) TO ENABLE KADIATICN MCNIFORING AND DOSIMETRY 
SPECTALISTSs MEDICAL DOCTORS CXPERILNCEV IN OITAGARCSING ANDO 
TREATING BAOTATION INJURYs NUCLEAK SAFETY ANU BASTE MANAGEMENT 
SPECIALISTS. PUBLIC RELATIONS CFFICERSs AND MANY CTHERS TO 
DISCUSS” RADIATION ACCIOENTS ON A VERY GRUAD BASISe THe LIST OF 
SESSION TOPICS INDICATES THE SCOPE OF THE SYMPOSIUM — 
URGANIZATION AND PLANNINGse EARLY ACCIDENT CONTROL MEASURES» 
MONI TOREING AND DOSIMETRYs+s VECCATAMINATIUN AND PROTECTIVE 
MEASURES+« MEOCICAL MANAGEMENT CF EXPOSED UR CCATAMINATED 
PERSONS+s FUTURE EMPLOYMENT CF CVEREXPUOSED PERSONS.» ANU REVIEW 
OF SELECTED ACCIDENTS+s THE AGENDA INCL UVED SS PAPERS AND A 
PANEL OISCUSSION ON SYMPOSIUM PROGRAM HIGHLIGHTS AND 
Re COMMENDATICNS FOR FURTHER wCRK KELATIVE TO RAUVIATICN 
ACCIDENTSse TWO HUNDRED AND TwEiVE PARTICIPANTS FRCM 34 
COUNTRIES AKD 9 IATERNATIGNAL CRGANIZATIONS PARTICIPATED IN THE 
SYMPOSIUM. THE PROCEEDINGS UF THe SYMPOSIUM HAVE BEEN PUBLISHED 
6Y THE LAEA AS REPORT STI/PUB/2296 


12-S5- 1-421 LMFBR SAFETY 

ROSE. De 

ARGONNE NATIONAL LABCRATORYs ARGCANEs ILLINOIS 
THIS REVIEW OF LIQUID METAL CCCLED FAST BREEDER REACTOR SAFETY 
EMPHASIZES THE RESEARCH EFFORT AND RECENT RESULTS OF THE MAJOR 
RESEARCH AND DEVELOPMENT PROGRAMS OF THE UsSe ATOMIC ENERGY 
COMMISSION AND OF UseSe INDUSTRY*s THE SAFETY PROGRAM FUR THE 
LIQUIU METAL CCOLED FAST BREELER REACTOK STRESSES ACCIDENT 
PREVENTION AND THE EARLY DETECTION AND CUNTROL GF FCTENTIAL 
ACCIDENTSs THE MAIN AREAS OF INTEKEST INCL UVE TRE INVESTIGATION 
OF FUEL BEHAVIOR AND OF FUEL FAILURE PRUPAGATIONs THE 
UNDERSTANDING OF THE PHENOMENA INVOLVED IN REACTIVITY ACCIDENTS 
AND THE DEVELOPMENT OF TECHNICUES TU ASSESS THEIR EFFECTS» THE 
MECHANICAL RESPONSES OF REACTOR SYSTEMS TO ACCIDENTS+ AND THE 
CONTAINMENT OF THE CONSEQUENCES OF POSTULATED ACCIDENTS. 


&2-$-1-433 LIGHT WATER REACTOR SAFETY 
BRIGHT s Ge Oe 
AEROJET NUCLEAR COMPANYs IOAHO FALLS+ LUAHU 
LIGHT WATER REACTOR SAFETY PROBLEMS ARE PRIMARILY ASSOCIATED 
WITH THE LARGE POWER REACTORS NOW ELING CONSTRUCTED. 
CONSIDERATION OF THESE COMPLEX SYSTEMS HAS RESULTED IN THE 
DEVELOPMENT OF A WATER REACTC rR SAFETY PKUGRAM PLANs WHICH 
REPRESENTS AN INOUSTRY WIDE CCNSENSUS UN ISSUES+ NEEOSe AND 
PRIORITIES. THE PRINCIPAL ISSUES ARE IDENTIFIED AS OC VELOPMENT 
AND CONFIRMATION OF ANALYTICAL TECHNIQUES FOR DESIGN AND SAFETY 
EVALUATION. SPECIFIC AREAS OF GREATEST IMPORTANCE ARE 
EMERGENCY CCRE COCLING CAPABILITYs FUEL FAILURE PFENOMENA UNDER 
ABNORMAL CONDITIONS. AND DEVEL CPMENT OF NEEDED STANDARDS ANO 
QUALITY ASSURANCE PRGCELURES. CURRENT ANUJ PLANNEO FUTURE 
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PROGRAMS SHOULD PROVIDE ADEUUATE CAPAGILITY FOR SCLULTICN OF 
PROGLEMS THAT CAN BE IDENTIF Itt AT KPRESLNT» GUT SAFETY IS A 
MOVING TARGET ANDs AS REACTCR CESIGN AUDVANCESe A CONTINUING 
PRCGRAM IS FCRESEER. 


12-5-1-438 HTGR SAFETY 
KAPLAN» Se Te 


OAK 


RIUGE NATIONAL LABORATORY + CAK RIDolLs TENNESSEL 

FOR A HIGH TEMPERATURE GAS CUCLEU REACTOR CHTGR)». THE 
POSTWATED ACCIDENT MECHANISMS THAT CAKRY POPULATION oAFETY 
SIGNIFICANCE ARE THOSE eHICh LCAITRER INCHKELASE THE RELEASABLE 
FISSION PROOUCT INVENTORY OF TRE PRIMARY SYSTEM OR THUSt ®BHICH 
RELEASE THE PRIMARY SYSTEM CCATENTS TU THe ENVIKCAMENT. 
NOMINALLY TRESE MECHANISM. COMPRISE LUSS JF COOLAKT.s GRAPHITE 
OXIDATIONs LOSS OF FCRCLOD CikCULATION OF COOLANT.» KEACTIVITY 
EXCURSIUONSs ANO CORE GLUCKAGE + HUOBEVERs Tite SPECIFIC MULTIPLE 
LINES FOR SAFEGUARDING AGAINST ALL THESE ACCIVENT MECHANISMS 
WHICH ARE POSTULATED FOR A LARGE HTGR RENQJER THE PROBABILITY GF 
THEIR OCCURRENCE EXTREMELY LCs SAFLTY JIRECTED RESEARCH HAS 
PROVIOEDO A GOOD GENERAL UNDERSTANDING OF THO MAJCRK FISSION 
PROOUCT ESCAPE AND TRANSPOR] MECHANIGMSs CORE PHYSICSs AND 
GRAPHITE OXIDATICN PHENOMENA, AL TRLUGH MUCh DETAILED 
EXPERIMENTAL INFORMATION IS STILL NLEVED GEFORE FIGCROUS 
PREDICTIONS OF COOLANT CHEMISTRY ANU FISSION PROCUCT GEHAVIOR 
FOR NEW DESIGNS GECOME FEASIELEs FUTUKE KLSEARCH PATFS witt BE 
INFLUENCED EY THE SHIFTS IN KELATIV. I[4PORTANCE OF CERTAIN 
ACCIDENT MECHANISMS AS REACTCHe SIZE INCKCASCSse BY INCREASED 
PUBLIC PRESSURE TC MINIMIZE ALL RAVIOACTIVE RELEASESs ANDO BY 
NEw DEVELOPMENTS IN FUEL ANC CCMPUNENT ULSIGNe 


12-5-2-448 PUSLIC OPPOSITION TO NUCLEAK PLatR — AN LNDUSTRY GVERVIEW 


ot 


ATERs He Ge 


NIAGARA MOHAWK POWER CORPORATICNs SYKACUSEs NEW YORK 


12-5-2-456 THE 


THE RECENT HISTORY UF PUBLIC AKU PREae ATTITUDES TO*ARD NUCLEAR 
POWER AND ITS EFFECT ON THE ERVIRCNMENT CAN Bt TRACED IN THE 
RESULTS OF POLLSs+ PANEL MEE TINGSs DEDATLSs ETCe ALTHCUGH 
OPPOSITION IS NOT THE RULEs TRE QUICK RESPONSE GY THE NUCLEAR 
INDUSTRY TO THE ENVIRONMENTALISTS* POSITIUNS HAS FELPED TO 
IMPROVE PUBLIC RELATIONS. SINCE NUCLEAR TECHNOLUGY IS INVOLVED 
iN THESE COMPLEX PROBLEMSs ITS LEALERS MUsT OO ALL THEY CAN TO 
INFORM THE PUBLIC AND TO RESPCAD wlth CANUCR TO IW¥PCRIANT 
QUESTIONS SC THAT MUTUAL TRUST ANDO UNIERSTANDING MAY PREVAIL « 
SUCH OPENNESS MAY AT FIRST SCEW SELF-OEFLATINGs BUT IN THE LENG 
RUN IT wiit SUCCEED. 


OLTCRY OVER EXPOSURE GUIDELINES 


AUKIERs Je As 


OAK 


RIVGE NATICNAL LABCRATURY. CAK RICGL»s TENNESSEE 

THERE HAS GEEN A GROWING PUGLIC CCACERN AUCUT RADIATICN 
POLLUTION OF THE ENVIRONMENT COVER THE PAST FE® YEARS. ALSOs THE 
PUBLIC NEWS MEDIA HAVE GIVER INCREASED COVERAGE TC INJIVIDUALS 
CRITICAL OF THE RADIATION EXPOSURE GUIJcCS AND STANDARUS 
RECOMMENDED BY THE FEDERAL RACIATICN COUNCIL ANU CTHERK NATIONAL 
ANO INTERNATIGNAL COMMITTEES AKU CCUNCILS+ THE RECCMMENOATIONS 
OF THE FEDERAL RADIATICN CCUNCIL ARe THUSE wITH wrICH THE 
ATOMIC ENERGY COMMISSIUN ANC CTRER FEDERAL AGENCIES MUST 
COMPLY. THIS ARTICLE IS INTENDED TO Give AN OBJECTIVE VIE® OF 
SOME OF THE MANY PROBLEMS+ HYFCTHESES+ ANY ASSUMPTIONS THAT 
UNDERLIE THE POSITIONS UF TROSE CRITICAL OF THE RADIATION 
EXPOSURE STANDARDS AND GUIVELINESs AS Well AS THCSE #HO 
MAINTAIN STAUNCHLY THAT THE KECOMMENOLV DOSE LEVELS ARE 
AVEQUATELY LOW. IT IS CONCLUDED HERi+ AS HAS BEEN CONE BY THE 
NATIONAL COUNCIL ON RADIATICN PROTECTION AND MEASUREMENTS» THAT 
THERE IS NO NEEV TO ADJUST TRE GUICLLINES AT PRESENT. CURRENT 
CONTAMINATION LEVELS ARE SU iCiks RELATIVE TC THE GUIDELINES. 
THAT EXPOSURE LEVELS WILt NOT REACH 10 PERCENT OF THE 
RECOMMENDED GUIDELINE LIMITS OURING THE NEXT FEw CECADES. 
CONSEQUENTLYs EVEN IF FUTURE RESEARCH INDICATED A NEEV FOR THE 
FULL 10-FOLD REDUCTION RECUMMERDED BY THE CRITICSs THE AVERAGE 
POPULATION DOSE WOULD STILL Gt BELCH REDUCED GUIDELINES. 


12-S-3-461 CCMPUTER CODES FOR ARALYZING NUCLEAR ACCIDENTS 


wt 
OAK 


NTONe Me be 

RIOGE NATICNAL LABORATURY s+ CAK RIOGEs TENNESSEE 

MANY COMPUTER PROGRAMS HAVE BEEN DEVELOPEY FUR USE IN VARIOUS 
ASPECTS OF NUCLEAR ACCIDENT ANALYSIse THE NUCLEAR SAFETY 
INFORMATION CENTER HAS SEPARATED CVtR 2090 OF THESL COVES INTO 
15 GROUPS ANO TABULATED THEM. THe RESULTING TABLE GIViS NAME OF 
CODE + MACHIARE ON WHICH IT IS CRPLRABLEs LTS LANGUAGE. CORPORATE 
AUTHOR. A STATEMENT OF BHAT TRE CCCOE ODOESs A REFERENCE 
CITATIONs AND CATE OF THE REFERCNCEs AN OUTLINE OF THE ANALYSIS 
OF A LOSS OF COOLANT ACCIOENT IS GIVENs ANDO CODES THAT MIGHT BE 
USEO IN THE ANALYSIS ARE GRIEFLY OISCUSSEDs SEVERAL 
COMPARISONS OF SIMILAR CODES Afe CITEUs. ANDO SOME OF THE RESULTS 
ARE DISCUSSED. IN ADDITIONs THERE 1S NOTATICN CF THOSE CODES CN 
WHICH INFORMATION MAY BE UBTAINED FROM THE ARGONNE CODE CENTER, 
THE EUROPEAN NUCLEAR ENERGY AGENCY (ENDCA) LIGRARY AT ISPRAs AND 
THE RADIATION SHIELOING INFUR: ATION CENTER. 
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12-5-3-447 FUEL ROU FAILURE AND ITS EFFECTS IN LIGHT WATER REACTOR ACCIDENTS 

RITTENFOUSEs Pe Le 

UAK RIDGE NATICNAL LABLURATGRY, CAK KICGEs TENNESSEE 
THE STATUS OF RESEARCH AND TCSTING FOR [VENTIFYING THE MUDES CF 
FUEL RCO FAILURE THAT MAY RESULT FRUA A LOSS OF CCOLANT 
ACCIOENT IN A LIGHT WATER CCCLED RE 4CTUR ANDO THE INFLUENce OF 
SUCH FAILURES UN THE EFFICIENCY ANDO EFFECTIVENESS OF EMCRGENCY 
CUOLING ARE REVIEWEDe SUGVECTS CUVEKED INCLUDE YVEFOCRMATION AND 
RUPTURE OF ZIRCALOY CLADDING CF FUEL KUUS*e COOLANT CHANNEL 
BLOCKAGE RESULTING FROM THIS MLOE OF FUcL RUD FAIL UREs AND 
EMGRITTLEMENT OF CLADDING SY FEACTICN wITrt STEAM. THE EFFECTS 
OF ALL THESE FACTORS ON Tet [NTcGkRITY OF Tre REACTOR CORE AND 
CON THE ABILITY TO COGL THE CCkE AKE DISCUSSED. 


MEL ITAUILITY ENGINEERING METHUVs IK REACTUR SAFETY TECriNOLOGY 

KUBELs Pe 

OAK RIDGE NATIONAL LADORATORYs UAK RICGEs TENNESSEE 
RELIABILITY ENGINEERING SEEKS CEL TUERATECLY TO INCREASE THE 
LIKELIHOOD THAT DEVICES Gk SYSTcMS wlil FUNCTION AS INTCNOEDs 
TO THIS ENOe ANALYTICAL TECHNIGUES ARL RUUTINELY APPLIED IN 
FIELOS SUCH AS AERUSPACE IN BAYS TRAT GIVE KATIUNAL DIRECTION 
TO THE VARIGUS QUALITY ASSURANCL ACTIVITIESe A RECENT SURVEY 
OF SIMILAR APPLICATICNS TU ENFANCE REACTOR SAFETY Re VcALEV 
THAT+ ALTHOUGH QUALITATIVE ANALYSIS METHODS HAVE EEEN ADCPTED 
WICELY.+ PROBABILISTIC MOVEL ING 4ND KISK FORECASTING HAVE SEEN 
SOMte @HAT RESTRICTED BY LACK CF ADEGUATE SUPPORTING INFORMATION.’ 
PROGABILISTIC ANALYSIS USE 1S EXPANUINGs HOBEVERs AS CURRENT 
EFFORTS GRADUALLY CVERCCME TRE INFCKMATICN PROBLEMse MCANWHILEs 
QUALITY ASSURANCE HAS GENEFITivL FRCM Tet INSIGHT PRCVIOED BY 
THE PRELIMINARY RISK EVALUATICN STUVIES. 


12-5-4-4%49 





12-9 -4-499 REACTOR AVAILABILITY AND STATILCN KELIAGILITY FOR CONTINUITY OF SERVICE 

HAGENs Eo We 

OAK RIUGE NATIONAL LABORATURYs CAK RIVGCs TENNESSEE 
THE AVERAGE AVAILABILITY GF FIRST=GENERATIUN NUCLEAX POSER 
REACTORS TO PRODUCE UNINTE RRUPTISLY A SUPPLY OF TRERMAL ENERGY 
WAS DETERMINED TU BE 6344 PERCENT FOR SL VEN CUMMERCIALLY 
UPERATED ELECTRICITY-GENERATING STATIONS GY REVIEWING THE 
STATION OPERATING REPORTS FUR A 3-YEAR PERIOD. Trt SAFEST 
NUCLEAR POWEK REACTOR IS CNL TRAT I5 IN NURMAL STEAUY-STATE 
OPERATIONe AND THEREFCRE IT #AS PERTINENT TO DETERMINE THE 
CAUSES DF AENORMAL OCPERATION OR UNSCHEOULED SHUTDCWNes 
OPERATIONAL DEVIATIONS ANU URPLANKREU STATION SHUTOUMNS # ERE 
ANALYZEU ANO CATEGORIZEV INITIO THOSE RELATED TO HEAT TRANSFER 
SYSTEMSe INSTRUMENTATiUR ANU CCNTRUiSs AND THE ELECTRIC 
TURSINE GENERATOR POWER SYSTEMse THE CENTRAL PROGLEM AREAS WERE 
FOUND TO BE LEAKS IN THE HEAT TRANSFER SYSTEM, OIFFICULTIES 
wITH THE CONTROL ROD DRIVES IN THE PRIMARY SYSTE®, ANU BOTH 
LEAKS AND TURBINE CONTRULS IN TRE SECUNDARY PLANTs FROM THE 
VATA AVAILABLE A FIGURE OF MErwIT WAS PRODUCED TO EVALUATE THE 
UNSCHEDULED SHUTOCWNS AND ALSC TO GIVE A CCMPARATIVE EVALUATICN 
OF STATICN SERVICE RELIABILITY FGR YSE UF UTILITY OPEXATORS. 


12-5-5-516 KEACTOR CONTAINMENT GUILOING SPRAY SYSTEMS FOR FISSICK PROOUUCT REMUVAL 

ROWs Te He 

OAK RKIUGE NATIONAL LABSORATCRYs CAK RIOGEs TENNESSEE 
CONTAINMENT BUILOING SPRAY SYSTEMS Ad FISSION PRCOOUCT REMCVAL 
DEVICES ARE BECOMING WIVUESPREAL IN PRESSURIZED WATER REACTOR 
DESIGNe AND THE AEC HAS SEEN SFCNSCRING A RESEARCr PROGRAM TO 
INVESTIGATE THE APPLICABILITY CF TrcSte& SYSTEMS AS ENGINEERED 
SAFETY FEATURES. THE CAK RIUGtE NATICNAL LAGGRATURY HAS 
COCRDINATED Tit—E PROGRAM FUR TFL AEC AND MAINTAINED LIAISON 
BETWEEN COMMISSION SPCNSORED L*400KATORILS AND NUCLEAR 
INOUSTRY« THREE SPRAY SOLUTIONS AKE PREstNTLY IN USE UR BEING 
SERIGCUSLY CCNSIOERED BY PLANT LECSIGNERS. MOLCCULAR IOUINE 
REMOVAL GY THESE SPRAYS IS VERY EFFECTIVE +s AND VECCNTAMINATION 
FACTORS RANGING FROM 20 AND 1000 MAY GE USGTAINEUs DEPENUING ON 
THE SOLUTION SELECTED. THE LXFPLUSICN HAZARD FROM GENERATICN OF 
RADIOLYTIC FYDROGENs FIRST IOCNTIF IED IN THIS PKCGRAM IN 1967-¢ 

P CONTINUES TO REQUIRE SERIOUS CCNSIDERATIUN IN PLANT D&ESIGNe 


§ 2-S-S-S23 FRACTURE INVESTIGATIONS AND STATUS OF Titt HEAVY SECTION STEEL TECHNOLOGY PROGRAM 
WITT s+ Fe Jeo + WHITMANs Ge Oe 
OAK RIDGE NATIONAL LABURATORYs CAK RIUGEs TENNESSEE 
THE HEAVY SECTION STEEL TECRrNULUGY PROGRAM IS ONE OF THE MAJOR 
NUCLEAR PRESSURE VESSEL SAFETY RESEARCH EFFORTS SPONSOKED BY 
THE UeSe ATCMIC ENERGY COMMISSIUNe THE SCOPE UF THIS 
INVESTIGATICN COVERS METALLURGYs CREMISTRYs MATERIAL 
PROPERTLIESs INSPECTION» ANALYTICAL ANU EXPERIMENTAL STRESS AND 
STRAIN ANALYSESs ENVIRCNMENTAL EFFECTSs FRACTURE MECHANICSs AND 
THE GENERAL AREA OF FRACTURE CEHAVIURs IN THIS ARTICLE. 
HOWEVERs THE DISCUSSION IS LIMITED MAINLY TU CONSIDERATIONS OF 
HOw THICKNESS AFFECTS THE FRACTURE BEHAVIOR OF STEELS AS 
MANIFESTED IN DYNAMIC TEAR TEST SPECIMENSe NIL-OLCTILITY 
TRANSITICN DROPWEIGHT SPECIWENS+ CCMPACT TENSION SPECIMENS» 
AND FLAWED TENSILE SPECIMENS. TEST RESULTS HAVE DEMCASTRATED 
& SIGNIFICANT INCREASE IN TOUGHNESS LEVELS AS A FUNCTION OF 
TEMPERATURE. SIMILAR BEHAVICR IS INOICATED TO OCCUR AFTER THE 
STEEL IS SUBJECTED TO HIGH FAST NEUTRON FLUENCES» ALTHOUGH 
THERE IS A SIGNIFICANT INCREASE IN THE TEMPERATURE AT SHICH THE 
MAJOR PORTION OF THE CHANGE CCCURS+ IN ADDITICNs A PROPOSED 
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METHOD OF RELATING FLAW SIiZce ARO KRCMINAL SFRESS (LOAD) AS A 
FUNCTION OF TEMPERATURE FUR FRANGIDLEs TRANSITIONAL +s ANY TOUGH 
BEHAVIORS HAS GEEN SHCeN TO HAVE A POTENTIAL FOR CALCULATING 
QUANTITATIVE SAFETY MARGINS IN REACTOR PRESSURE VESSELS 


12-5-6-539 SY4POSIUM CN HEALTH PHYSICS ASPECTS CF NUCLEAR FACILITY SITING 

PELLETIER. Ce As 

HEALTH SERVICES LABORATORY. LOARO FALLSs IDAHO 
THE FIFTH ANNUAL MIOYEAR SYMFCSIUM OF THE PEALTH PrYSICS 
SOCIETY WAS HELD IN IDAHU FALLSs IOAMUs CN NUVe 3-6e 1Y706 
FORTY-TWO PAPERS CR *HEALTH PFYSICS ASPCCTS UF NUCLLAR 
FACILITY SEITING*® WERE GIVEN IN SESSIONS DEALING wITr GENERAL 
SITE-SELECTICN CRITERIA FOR NUCLEAR PUscR REACTORS,» SITING 
EVALUATIONS FOR LARGE ACCELERKATORSs FUELs COOLANT, AKU 
FISSION PRODUCT INTERACTIUNSs EVALUATION UF ENVIRCNMENTAL 
CONTAMINATICN AROUND NUCLEAR FACILITIEss GEHAVIOR OF AIR GORNE 
RADIGACTIVITYs KADIUNUCLIDES If BICLUGICAL SYSTEMSs CUMPARISON 
UF HAZAROS FRUM INTERNAL CORTAMINATIONs KAOQIATIGN STANUVARUOSs 
AND PUBLIC RELATIONS.» RAPPOKTEUR SESSIONS #&RE HELO CN TRE 
ENVIRONMENTAL IMPACT OF OPERATING PURER PLANTS ANO FUEL 
REPROCESSING PLANTS ANU ON OVIKECT KADIATICN FROM CLOUDS. 


12-5-7-536 ORESOEN 2 INCIDENT OF JUNE-521¢%70 

CAGLEs Ce De 

OAK RIDGE NATICNAL LAUWUORATORYs CAK RIVGEs TENNESSEE 
ON JUNE Se 19705 WHILE ORESUVEN UNIT 2 (A SECGNOD GENERATION 
BOILING WATER REACTOR) WAS UNOLERGCING PUMLr TESTING AND WAS 
GPERATING AT APPROXIMATELY 75 PERCENT POWER (1875 MalT)s 623 
MelEd)« A SPURIOUS SIGNAL IN Tre REACTOR PRESSURE CUNTHOL 
SYSTEM ALTEREUY THE STEAM FLOCK TO THE TYURGINE ARO CAUSED A 
TURBINE TRIP FOLLCWLO GY A HEACTUR SCKAM*e SJGSEVGUENT CRRATIC 
WATER LEVEL AND PRESSURE COATRCL IN Tie RKEACTUR VESSEL» 
COMPOUNDED BY A STUCK INDICATUk PEN UN A WATER LEVvVel MCNITOR - 
RECORDER AND INAGILITY OF The ISCLATION CONDENSER TO FUNCTION 
AS NEEDED. LED TO DISCHARGE CF STEAM AND #ATER THROUGH SAFETY 
VALVES INTO THE REACTOR ORY wtlie CLECTRKIC CABLES SLRE 
DAMAGED. ANO ELECTRIC MOTORS VEVELCPEY LOW RESISTANCE 
PROBLEMS+« NO SIGNIFICANT AMCUNT GF KADICACTIVE CCNTAMINATION 
WAS DISCHARGED TO THE ERVIKCNWENTs THERE WAS NO PRESSURE 
DAMAGE OF TFE REACTUR VESSEL Ok THE ORY Welt CONTAINMCNT BALL So 
RECOVERY INCLUDEVU REPLACING SCWE ELECTRIC CALLES «ITH IMPROVED 
CABLES HAVING HIGHER TEMPERATURE KATINGoss RERUUTING OTFER 
ELECTRIC CABLESs+ ORYING ELECTRIC MCTURSe KEQRIENTING THE 
DISCHARGE OIRECTION OF SAFETY VAL VESe RiVISING TRE REACTOR 
PRESSURE CONTROL SYSTEMs IMPRUVING THE C4PAUILITY OF THE 
ISOLATION CONDENSER. ANU REVISING CPLRATING AND EMERGENCY 
PROCEDURES. THE REACTUR REMAINED SFUT UUAN UNTIL AUGe Be 19706 
TeO TO 3 WEEKS OF THIS DOWNTIME WAS ASCRIGEL TO KEFUEL ING. 


§ 2-6- 1-569 QUALITY ASSURANCE STANDARDS ANU PRACTICES 

LANGSTON» Me Eo 

UeSe ATOMIC ENERGY COMMISSION, WASHINGTONs Dee 
THE Ue Se ATOMIC ENERGY COMMISSION HAS GEEN TAKING MANY 
PUSI TIVE STRENGTHENING ACTICNAS TO ESTAULISH AND ENFURCE A 
SYSTEMATICs OISCIPLINED APPROACH TG THE ASSURANCE OF QUALITY 
IN ADVANCED REACTCRS AND TEST FACILITILS TO PROVIDE FORK SAFE. 
RELIABLE. AND ECONOMIC GPERATICN IN A TIMELY AND PREDICTAELE 
MANNER. THIS ARTICLE DESCKILES SCME OF THESE STRENGTHENING 
ACTIONS DIRECTED TOWARD THE CEVELCFMENT ANO APPLICATICN OF 
QUALITY ASSURANCE STANDARUS ANL PRACTICES FOR ADVANCED REACTOR 
DEVELOPMENT ANO TECHNOLCGY PRUGKAMSs. THIS ARTICLE ALSC 
DESCRIBES TRE ASSISTANCE RENDERED TG THE ANSI SUBCOMMITT&FEe 
N4S5-3 IN THE PREPARATION OF INCUSTRY STANDAROSs 


i 2-6-1-553 CASKS FOR IRRADIATED FUEL — A LOCK AT THE CASK DESIGNERS GUIDE 
LANGHAARs Je te 
Fe Ie OU PONT DE NEMOURS AND COMPANY. SIL MINGTONs DELAWARE 

SHIPPING COAKATAINERS FOR RADICACTIVE MATEHLALS IN GUANTITIES AND 
CONCENTRATIONS ABOVE SOME RATHER LCw LIMITS ARE REQUIRED EY 
FEDERAL REGULATION TO MEET CERTAIN PEHFURMANCE CRITERIA UNDER 
SPECIFIED ENVIRONMENTAL CCNUITIONSs INCLUQING A FYPOTHETICAL 
ACCIDENT. TRE THICKLY SHIELDED CONTAINERS FO IF RADLATED FUEL 
AND CTHER STRONG GAMMA EMITTERS RECUIRE KIGOROUS YESIGN AND 
ANALYSIS TO ASSURE RETENTION CF SHIELUING AND ADEQUATE HEAT 
REMOVAL. MUCH EFFCRT HAS BEEN CEVUTCOD OURING THE PAST 10 YEARS 
TO DESIGNING CASKS TO MEET THESE KEGUIREMENTS ANC TC DEVELOPING 
PRCCEOURES TO DEMONSTRATE CUMPLIANCE WITH THE REGULATIONS. THE 
EMPHASIS HAS BEEN PRIMARILY ON LEAD SHIELDED CADKS+e WHICH HAVE 
BEEN COMMONLY USED IN THE UNITED STATES GECAUSE OF A FAVORABLE 
BALANCE BETBEEN INVESTMENT AKC GPERATING COST « UNDER SUME 
CONUITIONSs THE GREATER PAYLCAC CR sMALLER SIZE CF A URANIUM 
SHIELDED CASK JUSTIFIES THE GREATER INViLSTMENT« AMONG THLE 
DESIGN CONSIDERATIONS ARE HLAT REMOVAL +s CRITICALATYs SHIELOINGs 
STRUCTURAL INTEGRITY UNDER IMP 4CT ANDO FIRE CONDITIONS,» 
THERMAL BEHAVIGCR [fh A FIREs RESISTANCE 10 FRACTURE AT VERY LOW 
TEMPERATURES.» AND ASSURANCE Cf PROPER FABRICATION. TRESE CESIGN 
CONSIDERATIONS ARE OISCUSSED IN DETAIL IN THE CASK OESIGNERS 
GUIDE. USAEC REPORT ORNL-NSIC-665 eHICrH ALSO VESCRIBES THE 
METHODS OF ANALYSISe FAGRICATICN TECHNIQVJESs AND TESTING 
PROCEDURES FOUND ACCEPTABLE. 
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§ 2-6 -2-562 FIsSICN GAS EFFECTS IN REACTUHK FUELS Ile ENGINECRING APPLICATIONS 
CAKRCLL» Re Me 

AK RIUGE NATICNAL LABURATURYs CAK RIV 

THE LETERATURE DEALING wilTH Tre ENC 


sEs TENNESSEE 
INccKING EFFECTS OF FISSION 


GAS BEHAVIOR IN REACTOR FUEL WAT LAL Is QUITE EXTENSIVEe THIS 
REVIEW COVERS THE PAPERS PUULISHED FROM 1L¥v6d 10 19706 THE 73 
PUBLICATIONS CITED AKD BRILCFELY SUMMARIZE CEAL PU IMAKILY #I1TH 
FUEL SWELLING MUDELSs+ HIGth TEMPCRKATURE FFECTSse NEw 


EXPERIMENTAL TECHNIGQUESs ANC ENCINECKING FUR FISSION GAS 
RELCASE.s 


§ 2-6-2-364 A SURVEY OF HEAT CONCUCTIUN COMPLTLCR PROGRAMS 

HHUKERs We Ae 

JETTIS ATOMIC POWER LADORATURYs at T MIFFLINe PENNSYLV'ONIA 
MANY PROBLEMS IN REACTUH ANALYSIS XOEQIIRE KNUWLE UGE OF Tr 
TE MPE RAT URE VARLATICNS IURIARKG RORMA i ACTCR TRANSIENTS Aku IN 
ACCIDENT SITUATIONS. IN SULIO tuvle TH 4EAT CUNDUCTIOCN 
VLATIUN DESCKIBES THERMAL CRAVICKe MUST OFTEN A CLUSECO-FORM 
SOLUTIUN CANNOT BE USTAINEV CAUS¢c f 4PLLX GECMETRIES AND 
BGUNDARY CONDITICNSs BUT THESE FRI MS MAY BE COCNVENICNILY 
APPROXIMATED BY NUMERICAL SCLLTICNS OSTAI ¥ecO ON MIGH<-SPCED 
CUMPUTERSs+ ELEVEN HEAT CONULCTION PROGRAMS REPOKTED IN THE 
LITERATURE ARE REVIE BED. ALL TRISE PROGRAMS APPRCXIMATE THE 
HEAT CONDUCTION EQUATION IN AT LEAST TwU JIMENTICNS UNJER 
TRANSIENT AND STEADY—STATE CCALITICNS FoR GENERAL TYPcs OF 
BOUNDARY CUNOITIONSse THe COMPARISCN OF PRUGRAMS INCLUDES 
CONSIVERATIGN OF THE METHCU Vsti» TU DESCRIBE GEUMETRYs THE 


NUMERICAL ODIFFERERCING METHOOs THE MAXIMUM ACLOWAELE NUMBER OF 
NODESs+ AND THE MANNER OF SPECIFICATION UF BOUNDARY CONDITIONS» 
MATERIAL PROPERTIESs+ ANU HEAT—GENLRATION RATES 


i 2—¢€ 3-583 »YVBCRITICALITY MEASUREMENT IN AN CMF ob 

ACKERMANNs Ne Joe JRe 

AK RIOGE NATIOGNAL LABORATORYs CAK RIVGEs TENNL SSEL 
RELIABLE KNCB@LEOVGE UF THE SJBCRITICALITY STATé JF A NUCLEAR 
RcACTOR AT ALL TIMES OURING SHLTOCeNs CUUPLED WITr PRUPCR 
ADMINISTRATIVE CCNTRCis SHOVLU PRECLUDE THE PUSSISILITY OF THAT 
REACTOR ACCIDENTALLY BECOMING CHITICAL JR SUPERCKITICAL. THIS 
REVIEw OF TRE STATE OF THE ! Ff SUJCRITICALITY MEASUREMENT IN 
THE LMFGR GIVES PARTICULAR ATTLENTICN TO FOUR MEASUREMENT 
TECHNIQUES — NEUTRCN SOURCE MULTIPLICATIONs NEUTRON NOISE 
ANAL YSIS« INVERSE KINETICSs ANL F 
CONCLUDE D THAT THE NEUTRON SCURCE MULTIPLICATICN TECHNIQUE IS 
THE ONLY METHOD APPLICAGLE FOR MEASIJRING THe SUBCRITICALITY IN 
AN LMFGR OVER THE FULL RANGE CF SHUTOLBNe PRESENT 
SUBCRITICAL ITY MEASUREMENT | VELOPMENT PROGRAMS ARE REVIE BEDs 
AND FUTURE APPLICATICANS Akt VISCUSSEUs 








YVLSEL NEUTRUNSe IT Id 


t2-6-4-5951 KRYPTON — XENON REMOVAL SYSTEM 

KC ILHOLTZ + Ge We 

AK RIDGE NATICNAL LAUURATORY,s AK RIQGEs TENNESSEE 
THE NEED FOR MORE ELECTRIC PUOwtt ANU THE CORRESPONUVING INCREASE 
IN THE NUMBER OF NUCLEAR PCWER KEACTORS AND FUEL HECOVERY 
PLANTS MAKE IT OESIRABLE TU FAVE NEAR ZekKO RELEASE UF FISSION 
PROOUUCT GASES TO THE ATMOSPFEREs SYSTEMS FCR RETAINING AND 
STGRING RADIOACTIVE XENUN ANU KRYPTON HAVE BEEN DEVELCPEDs AND 
FOUR OF THE MOST PROMISING MeETFCUS CAPAML UF FULL SCALC 
APPLICATION ARE DESCRIBED. CURRENT SYSTEMS INVOLVE CN&E UR MORE 
OF THE FOLLOWING PRUCESSES (1) ADSOKPTIIN ON CHARCCAL AT 
AMOLENT OR LOWER TEMPERATUKES+ (2) CRYOGENIC DISTILLATION 
WITHOUT CHARCOAL + (3) SEPAKATION BY PERMSELECTIVE ME MGRANESs 
AND (4) SELECTIVE AGBSOXPTION CF KRYPTUN ANU XENUN IN 
FLUOROCARBON SOLVENTS. 


12-6-5-090 EFFECTS ON ORGANISMS CF ENTRAINMERT IN CUOGLING #ATER — STEPS TOWARD PREVICTABILITY 

COUTANTs Ce Ce 

OAK RIDGE NATIGNAL LABORATORY, AK RIUGEs TENNESSEE 
MODELS ARE BEING DEVELOPED AT CAK RIOGE NATIONAL LAGURKATORY ANDO 
ELSEWHERE FOR PREOICTING ECCLCGICAL EFFECTS OF THERMAL SHOCKS 
RECEIVED BY CRGANISMS PASSING TRROUGH THERMAL PUWER PLANT 
COOLING SYSTEMS. THE MUDELS BERE DEVELUPLO INITIALLY FOR 
STUDYING OLRECTLY LETHAL EFFECTSs ul THe Y ARE APPLICAULE TO 
SUCH SUBLETHAL EFFECTS As EGULILICKIUM LOSS AND INCREASED 
SUSCEPTIBILITY TO PREDATIGN.e THESE PREDICTIVE MUDELS ANDO THE 
BASIC BIOLOGICAL DATA REQUIKELC FUR USc OF THEM PROVIDE FOR 
SELECTION OF LIMITS GF TEMPERATURE ELE VATICNS AND DOURATICNS OF 
EXPOSURE TO WARMEC WATER AT PCe8CR PLANTS WrICH Witt PREVENT 
OETRIMENTAL EFFECTS. 


12-6-6-608 FAILURE OF N REACTOR PRIMARY SCRAM SYSTEM 

GALLAGHER. Ge Re 

UeSe ATOMIC ENERGY COMMISSIONe KICHLANOs WASHINGTON 
THE N REACTCR AT HANFORC SCRAMMED FROM AN OPERATING LEVEL OF 
APPROXIMATELY 450 Mw AT 0525 HRe SEPTs 306 19706 THe REACTOR 
WAS IN A POWER HOLDING MODE a# ITH TRE PRIMARY LOOP AT 
EQUILIBRIUM FLOW AND TEMPERATURE s THE SCRAM SIGNAL WAS 
INITIATED BY SIMULTANEOUS LOw FLOW TRIPS ON SEVERAL PROCESS 
TUBE Se O8ING TO A UNEQUE MALFUNCTICNs THE RUD SAFETY SYSTEM OID 
NCT RESPOND TO THE SCRAM SIGNAL. CTHER SCRAM TRIP 
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INSTRUMENTATION RESPONDED 45 LestGNtEos AND THE REACTOR WAS SHUT 
DUWN ANO MAINTAINED IN A SAFE CONDITION GY THE GALL SAFETY 
SYSTEMe NO CVERHEATING CF REACTCR CUEMPUNENTS GCCCURREUse AND NO 


RAODLATION WAS RELEASEDse THE SHLTUCHN TRANSIENT WAS NURMAL IN 
ALL RESPECTSe THE LOe FLOe «#45 CAUSED UY A PRIMARY PUMP 
THIPPING FRCM STEAM TURGINE OKIVE SPELLS DUAN TO PCY MOTOR 


ELECTRIC ORIVE SPEEVe TRE TURUINE IkIiP wAS PRECIPITATED BY ONE 
CF THE TURBINE CONDENSER CONVENSATE PUMPS LOSING SUCTION 
BECAUSE OF A PLUGGED SCREEN. Trt SAFETY KUOS FAILEC TO SCRAM 
OwING TO A COMGBINATICN CF CIRCUMSTANCES INVULVING THE NOe 59 


ROD ASSIGNMCNT SWITCH BEING IN THe CFF POSITICN AND THceRE GEING 
FOUR FAILEO (SHORTED) DIOQVES IN THE NUe 2Y ROD SCRAM CIRCUIT 
THIS COMBINATION CF EVENTS ANC THE PARALLEO #I RING 
CHARACTERISTICS OF THE ROD SAFETY CIKCUIT ALL O#ED POSER FROM AN 


AUXILIARY ELECTRICAL CIRCUIT TC Feeu ALL Tre ROY SCAM 
SULENOIDS AND THUS KEEP THEM ERERGIZED AFTER THE PAIN SCRAM 
RCLAYS HAD TRIPPED. 


1 ?-6-6-615 >YMPOSIUM ON THE TRAIANIAG CF NUCLEAR FACILITY PERSONNEL 
MCCORDs Re Ve 
AK RIUGE RATICNAL LABORATORY +s CAK RIOVEs TENNESSEL 


TwENTY-TeO PAPERS AND A PANEL CISCUSSION WERE PRESENTCOD AT THE 
SYMPCSIUM ON THE TRAINIAG CF NUCLE4R FACILITY PLRSUNNEL. THE 
PAPERS COVERED ALL FACETS Cr NUCLEAR REACTCHR OPE RATUR TRAINING 
FROM PHILOSOPHY AND OBJECTIVES TO DCETAILED TRAINING METHODS. 
TwO PAPERS BERE PRESENTED ON TRE TRAINING AND LICENSING OF 
RADIOCHEMICAL PROCESSING PLANT PERSUNNEL + SEVERAL PAPERS 
DISCUSSED PUBLIC RELATICAS AKC THE cOUCATIOGON OF TRE PUBLIC FOR 
THE ACCEPTANCE OF NUCLEAR PCHEKe 
13-1-1- 901 THE ROLt OF THE ADVISORY COMMITTEt ON REACTOR SAPEGUAK LS IN THE REACTOR LICENSING PROCESS 
BUSHe Se He 
JeSe ATOMIC ENERGY COMMISSIUNs BASHINGTONs ele 
THE ROLE OF THE ADVISORY CCMMITTEL UN REACTOR SAFEGUARDS (ACKRS) 
IN THE REACTOR LICENSING PROCESs IS REVIL WED IN TRE CONTEXT OF 
ITS ORIGINAL CHARTER ESTAULISFEY EY CUNGRESS« SPECIFICALLY. 
MEMBERSHIP AND OPERATIONAL PRCCEQURES ARE REVIEWED wiTH RESPECT 
TO SPECIFIC PROVECTSse AN IMPCKTANT ACTIVITY OF TRE ACRS iS 
REVIEW OF GENERIC SAFETY ITEMS AND CODESs STANDARUSs AND 
CRITERTAs RECOMMENDATIONS AND COMMENTS ARE MAVE CCNCERNING 
AREAS @nfERE CONTINUING IMPRCVEWLENTS AKC PUSSIBLE IN THE 
REGULATURY ®ORK LCAUes EVALUATICN CF DLSIGN CONCEPTSs AND 
OPERATION OF THE ACKS. 


13-1-1-v13 »OME EFFECTS OF PUBLIC INTERVENTICN CN (HE REACTOR LICCASING PROCESS 
BRIGHT + Ge Oe 
AEKOJET NUCLEAR COMPANYs IDAHO FALLS+ IDAHO 
THE ENVIRONMENTAL PROTECTION MOVEMENTs wHiCH HAS GRUeN SO 
STRONG OVER THE LAST 2 TO 3 YEARS+ HAS GREATLY AFFECTED THE 
CIVILIAN POWER REACTOR LICENSING PROCE Sas INTERVENTION IN 
PUBLIC LICENSING HEARINGS ANE COURT ACTiJN HAVE BOTH GEEN 
WILUELY EMPLOYED. wITH A NET RESULTs IN MANY CASESs LF 
SIGNIFICANTLY INCREASING THE TIME REQUIRED TO OBTAInW GOTH 
CONSTRUCTION AND OPERATING LICENSESs IT IS CONCLUDED THAT A 
STRONG EFFORT MUST UE MADE SY INDUSTRY IF PROTRACTED DELAYS ARE 
TO BE AVOIDED. 


13-1-2-9022 THE DEVELOPMENT OF REACTOR SITING CRITERIA GAStLD UPCN RISK PRUBABILITY 

MELEISs Me # ERDMANNe Re Co 

UNIVERSITY OF CALIFORNIA AT LOS ANGELECSse LOS ANGELES+ CALIFURNIA 
EXAMINATION OF THE ORIGINALLY PROPUSEU FARMER LIMIT LINE 
CRITERION FOR NUCLEAR PLANTS LEO TC A TFOTAL INDIVIDUAL 
MORTALITY RISK THAT IS FAIRLY FIGH WITH RCSPECT TO OTHER 
RECURDED RISKSe FOR EXAMPLEs IN ThE CASE UF AN CCUA WIND 
DIRECTION PROBABILITY UF 1712 (ANY 30 DEGREE VECTOR OVER A 360 
DEGREE CIRCLE) + THE TOTAL RISK FROM AN ACCIVENTAL RLLEASE AT 
THE PLANT WAS ONLY 364 K LOCEXP-6) BUT WAS STILt 34 TIMES THAT 
CAUSED BY LIGHTNINGe A NE® LOCATION FOR THE LIMIT LINE @AS 
THEREFORE DEOUCED THAT WOULD SATISFY BOTH FARMER*S 
PROBABILISTIC SAFETY ANALYSIS PHILUSUPHY AND AT ThE SAME TIME 
LIMIT THE ADDEO RISK TO THE INCIVICUALS LIVING AT THE EXCLUSION 
RADIUS TO A VERY LOW VALUE. FINALLYs THE PROBABILISTIC SAFETY 
ANALYSES OF THREE EXISTING NUCLEAR PLANIS ARE COMPAREU @ITH THe 
ORIGINAL AND MODIFIEO LIMIT LINESe HENCE UNE CAN CUSERVE A 
CORRESPONDENCE GETWEEN CALCULATED PLANT RELEASE CATA AND THE 
LIMIT LINE CONCEPT. BE THUS CCACLUDE THAT AN INTEGRATED SAFETY 
ANALYSIS BASED ON THE LIMIT LINE CONCEPT COULD PROVIDE THE 
NUCLEAR INDUSTRY WITH AN ADECUATE REACTOR SITING TECHNIUUEs 


13-1-3-029 THE FOURTEENTH POBER INSTRUMENTATION SYMPUSIUM CF TRE INSTRUMENT SOCIETY OF AMERICA 
HAGENs Es We # RHODEs Ge Ke + EASSETT+s Te Ge 
OAK RIOGE NATICNAL LABORATORYs CAK RIOGEs TENNESSEE —- NIAGARA 


MOHAWK POWER CORPORATIONs SYRACUSEs NEW YORK 
THE ELECTRIC POWER GENERATICN SEGMENT OF THE NUCLEAR FIELD IS 
INCREASING IN SIZE AND IN IMPUCETANRCE ANOse THEREFOREs IN ITS 
RESPONSIBILITIES AND REED TC EE *REARDs SUME OF THIS INOUSTRY*S 
CONCERNS ABOUT STANDARDSs RELIADILITYs CUMMUNICATIOCNSs ANDO 
INSTRUMENTATION AND CONTROL NEEDS #tRe EXPRESSED AT THE 
INSTRUMENT SOCIETY OF AMERICAS 14TH POWER INSTRUMENTATION 
SYMPOSIUM. MORE STANDARDS ARE STILL NEEVEUs AND TO RESOLVE SOME 
OF THE MAJOR SAFETY PROPLEMS NC# BEFORE THE INDUSTRY+ SEVERAL 
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IMPORTANT INSTRUMENTATION AKU CCNTRCE OGJECTIVES WLUST BE MET 
ALSG COMMUNICATION BETWEEN TRE CNGINECRING DESIGN AND THE 
OPERATING GROUPS COULD GE IMFRFCVED. 


13-1-4-037 CONTAMINATION CONTKOL CF SODIUM KELCASES FROM LIQUID MtTAL COOLED FAST BREEDER REACTORS 

FIRSTs Me We 

HARVARD SCHOOL OF PUBLIC HEALTH. GUSTONs MASSACHUSL TIS 
ALTHCUGH LICUIO METAL CCCLED FAST ExEtOrR REACTORS AKC DESIGNED 
TU AVOID SUDIUM RELEASESse SUUND PUBLIC HCALTH PRACTICE DEMANDS 
THAT THE NATURE AND PCTENTI AL CCNSEVUENCES UF EVERY 
CONCEIVABLE TYPE OF RELEASE GE EVALUATED. IN THIS ARTICLE A 
TYPICAL REACTOR HANDLING LARGE VOLUMES UF HOT SODIUM IS 
ANALYZED CAREFULLY TO OETERMINE WHERE ACCICENTAL LEAKS AND 
SPILLS MAY CCCURe STANOUY CUNTRCL METHULS ARE RECOMMENDED TO 
PREVENT SPREAD UF AIRBORNE SCCIUM ANU ITS REACTICN PRUOUCTSs TO 
REDUCE REACTOR SHUTUOWN TIMEs AND TU MINIMIZE CLEANUP CUSTSe 
CRITICAL FACTURS AFFECTING Trt DIESIGN UF CNGINECRED CONTROLS 
FOR THE CONTAINMENT OF ACCIDERTAL SOULUM KELEASCS WERE 
TEMPERATURE OF THE METAL «+ OXYGEN CONCENTRATION ANO SIZE OF THE 
SPACE INTO WHICH THE SPILL Ck LeAK CCCURSse RATE CF SCOLUM 
ESCAPE. AND THE AMOUNT OF SCOILM LIKELY TU BE RELEASED BEFORE 
REMEDIAL MEASURES CAN GE TAKEN TC STOP ITe 


15-1-5-047 FAILURES OF THREADED FITTINGS AND FASTENERS AT NUCLEAR FACILITIES 

SCOTTse Re Le # HARLEYs Pe He 

OAK RIOGE NATICNAL LABORATURYs CAK RIiQvcs TENNESSEC 
THIRTY-THREE INCIDENTS ARE TAGLLATED CONCERNING PROGLEMS 
ENCOUNTERED wITH BOLTS. SCKEWSe NUToe ANU THREAVED FITTANGSs 
ALL OF WHICH SHOULD GE OF INTERCST TO BUTH DESIGRERS AND 
OPERATORS.» THESE INCIDENTS HAVE RECUIRED APPROXIMATELY 70 
MONTHS GF ADDITIONAL REACTUR UCWNITIME. AT ONE FACILITY AN 
ESTIMATED EXPENDITURE OF $1U-.U00 #AS CAUSED BY TRE FAILURE OF A 
I-INe THREADED STRAINER PLUGe THE THREE MAJOR TYPES CF FAILURES 
— CORROSIONes FATIGUEs AND GALLING —- Ake VISCUSSED. 


ON ESTIMATING FISSION—PROOUCT KACIATICN ANU THERMAL PCWER SOURCE STRENGTH 
CLACKs Re We # ECKHOCFFs. Ne De 
KANSAS STATE UNIVERSITYs MANHATTANs KANSAS 
ASSUMING EXTENDED STEADY-STATE REACTCR UPERATIONs USEFUL 
APPROXIMATICNS OF FISSICN PKCULCT SUURCE STRENGTF (IN CURIES) 
CAN BE MADE BY MULTIPLYING THe THERMAL—-CNERGY RELEASE CIN MWD) 





BY 100 AND CIVIOING BY THE TIME INTCRKVAL FROM SHUTOUWN (IN 
YEARS). 
13-2-1-099 THe ASME CODE QUALITY—ASSURANCE PROGRAM FOR NUCLEAR REACTORS 


MCGUFFEYs Je Fe 

UAK RIOGE NATIONAL LABORATORYs CAK RIQGEs TENNESSEE 
TG ENHANCE THe SAFETY AND REL IALDILITY UF VESSELS» PUMPS. 
VALVESe AND PIPING USEO IN NUCLEAR PUWER SYSTEMse ThE ASME 
BOILER AND PRESSURE VESSEL CODE HAS SLT FORTH SPECIFIC 
QUALITY-ASSURANCE (QA) RESPONRSIGILITICS FOR THE OWNERe THE 
MANUFACTURERS,» THE INSTALLERSe THe ASMcs AND AUTHORIZED 
INSPECTICN AGENCIES. IN PARTICULAKs, THE MANUFACTURERS AND THE 
INSTALLERS OF SUCH COMPONENTS f#UST CPCRATE UNDER A CCNTRCOLLEO 
MANUFACTURING SYSTEM ANDO UNDER DETAILED GA PRUGRAMS. THIS 
APPROACH TO CONTROLLING THE CESIGNse FAGRICATIOGNs AND 
INSTALLATION OF NUCLEAR COMPONENTS OVURING THE PAST 3 YEARS HAS 
MATERIALLY IMPROVED THE INTEGRITY OF NUCLEAR PRESSURE BOUNDARY 
AND PRESSURE-CONTAINING SYSTEWS.s 


§3-2-1-103 THe IMPACT OCF THE PROPCSEO KEVISICNS TU IAEA REGULATICNS FOR THE SAFt TRANSPURT OF RADIOACTIVE MATERIALS 

SEAGRENs Re De 

OAK RIOGE NATICNAL LABORATURY.s CAK RIOGEs TENNESSEE 
AN EFFORT IS UNVER WAY TC REVISE ANC UPLATE THE IAEA 
REGULATIONS FOR THE SAFE TRANSFORT UF RADIOACTIVE MATERIALS 
UNDER THE NEw REGULATICNS TRE FRESENT oYSTEM OF CLASSIFYING 
RADIULACTIVE MATERIAL INTO GRCLPS ACCURDING TU THE KADICTOXICITY 
OF THE RADIGNUCLIDE CCNCERNED BILL BE DISCONTINUED. INSTEAD, 
ASSESSMENTS OF THE LIKELY INTAKE CF RADIOACTIVE MATCRIAL AFTER 
SE..LOUS DAMAGE TO PACKAGING ARE COMBINED wITH CALCULATECO 
RADIATION DOSES FOR UNIT INTAKE CF SOME 280 RADICNUCLIVES TO 
DERIVE A THEORETICAL SAFE LIWVIT FOR THE RADIGACTIVE CONTENT OF 
TRANSPORT PACKAGESs ACTIVITY RELEASE KATES FOK PACKAGING UNDER 
NORMAL CONDITIONS GF TRANSPORT AS #ELL AS UNDER ACCIOENT 
CONDITIONS 4RE TO BE BASED ON THESE SAFE LIMITS. 


13-2-2-107 STRUCTURAL EFFECTS OF CONFINED UYhaAMIC LOADS 

HABIPs Le Me 

FORO RESEARCH AND ENGINEERING CENTERs DEARGORNs MICKIGAN 
THIS REVIEW OF MODERN METHOOS CF DESIGN ANDO ANALYSIS IN THE 
FIELO CF STRUCTURAL EFFECTS CF DYNAMIC LOADS STEMS FROM CURRENT 
NEEOS TO ENSURE THE CCNTAINMENT OF CHEMICAL REACTICNS THAT MAY 
ACCIDENTALLY OCCUR IN LIGUIU METAL HEATED STEAM GENERATORS 
ASSOCIATED wBITH CERTAIN NUCLEAR POWER PLANTSse IT IS RECOMMENDED 
THAT THE DESIGN OF CYLINOKICAL VESSELS SUUJECTED TO TRANSIENT 
INTERNAL PRESSURES BE BASEC CA THE AMPLITUDE - IMPULSE PLANE 
REPRESENTATION GF THE DYNAMIC BURSTING CRITERIONe METHCOS 
AVAILABLE FOR APPLICATICN TO THE PROGLEM UNDER CONSIDERATION 
ARE DYNAMIC LIMIT ANALYSIS AND FINITE OIFFERENCE ANALYSIS» WITH 
BRIEF MENRTICN OF RECENT DEVEL CEMENTS IN FINITE ELEMENT METHOOS. 
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13-2-2-114 SIMULATING STRUNG MOTICN EARTHOULAKE EFFECTS CN NUCLEAR FUWER PLANTS 
SMITHe Co Be + MATTHIESENs we Be 
UNIVERSITY OF CALIFUORNIAs LOS ANGELESs CALIFURNIA 

RESEARCH BEING CCNOUCTED TO DETCRMINE Trt EFFECTS OF 
EARTHQUAKES ON NUCLEAR POWER PLAKTS INCLULES OLYNAMIC TESTS OF 
FULL -SCALE NUCLEAK POWER PLANTS ANDO THE VEVELUPMER® CF 
MATHEMATICAL MODELS CF THE s¥STCM EASED UN EXPER IMENTAL 
RESYVLTSe.e THESE TESTS HAVE BEEN CCNCUCTEY AT THE UCLA RESEARCH 
REACTOR, THE EXPERIMENT 4L GAS-CUOLEUV REACTOR (EGCR)s Trt 
CAROLINAS-VIRGINIA TUBE REACTCK (CVIR)s THE FERMI FAST UREEDER 
REACTUR. ANO THE SAN GNUFRE NUCLEAR GENERATING STATIONe 
EXPERIMENTAL INVESTIGATICNS INCL VUE THe ReESPUNSE UVUe TO AMBIENT 
EXCITATION (WIND ANO NATURAL GECUND VIGRATICNS) + FLRCED 
VIEGRATIONS USING STRUCTURAL VIERATCKSs FUKCED VIGRATIONS USING 
IMPULSESs+ FREE VIBRATIONS FRCW A LARGE INITIAL VISPLACE4ENT 
(*SNAPBACK® TESTS). AND FORCES VIULRATIONS C4SUSED BY EXPLOSIVE 
BLASTS.e THE MAJOR EMPHASIS CF THE wURK IS CN JEVELOPING METHOOS 
FOR EXCITING FUL—-SCALE STIRUCTLRES AT LEVEL s COMPARAGLE wiTn 
STRONG MOTICN EARTHQUAKES AND USING THESt TESTS TO VEVELOP 
MATHEMATICAL MOVELS FOR REACTCR SYSTEMSe CURKENT cFFCRT IS 
CONCENTRATEC ON ANALYZING TRE KESULTS OF bi AST TESTSe ANALYSIS 
TO DATE HAS PROVED THE FEASIULILITY OF THE GLAST TECHNIQUES AND 
IS GIVING INSIGHT INTO THE NONLINESRI TICS ASSOCIATEU wiTH HIGH 
LEVEL RESPCASE.s EXCELLENT AGREEMENT WAS OBTAINEV IN COMPARISONS 
OF FORCED VIBRATION TEST LATA AND GLAST DATAs NEVERTHELESS. 
NONLINEAR BEHAVIOR UF NUCLEAR PLANT COMPUNENTS IS STILL NOT 
WELL UNVERSTOGUs. AND ADVITICNAL WCRK [5 RKREQUIREU TO DEFINE THE 
MECHANISMS THAT GIVE RISE TC NCNLINEARTIIESs 


13-2-4-122 PIPE RUPTURE STUDY —- IY¥71 
VANDENBERGs Se Reo 
GENERAL ELECTRIC COMPANY. SAN JCSEs CAL TFORNIA 
THE PIPE RUPTURE STUDY IS CCACERNED WITrHt EXTENDING THE 
UNDERSTANDING OF FAILURE CAUSING MECHANISMS AND IMPROVING THE 
CAPABILITY FOR EVALUATING REACTOR FIPING SYSTEMS TO MINIMIZE 
THE PROBABILITY OF FAILURESs+ FOLLOS#ING A VETAILED REVIEW TO 
VE TERMINE TRE EFFORT MOST NEECED TO IMPROVE NUCLEAR SYSTEM 
PIPING (PHASE I). ANALYTICAL AND EXPERIMENTAL EFFCRIS 
(PHASE II) WERE STARTED IN 1486 TRIS STATUS REPORT SUMMARIZES 
THE ACCOMPLISHMENTS OF A &RCAD PRUEGRAM IN (1) AT=REACTOR TESTS 
OF THE EFFECT OF PRIMARY COULANT ENVIKONMENT ON TRE FATIGUE 
BEHAVIOR OF PIPING STEELSs (2) FATIGUE STUDIES THROUGH BOTH 
BENCH-SCALE AND LARGE COMPONENT TESTSe (3) FRACTURE MECHANICS. 
(4) SOLUTICN OF PRCULEMS IN STRESS ANALYSIS+ ANU (5) FAILURE 
PROGABILITY STUDY OF ACTUAL RE ACTCR PIPING SYSTEWSe BROADLY,» 
THE RESULTS OBTAINED SHCw THAT PRIMARY PLPING SYSTEMS ARE VERY 
SAFE*s THAT SUCH PIPING IS CCASERVATIVELY DESIGNED (TC Bsle? 
NUCLEAR PIPING CODE). ANDO THAT TRE MATERIAL Ss PARTICULARLY IN 
LOw CYCLE FATIGUEs ARE SUCH TRAT CCNSIOCRABLE LEEWAY EXISTS ON 
ThE SIDE OF SAFETYs LeEos THE KUMBER OF STRESS CYCLES TO 
INITIATE AND GROw CRACKS TRKCUGH PIPE WALLS ARE AT LEAST AN 
GROVER OF MAGNITUDE GREATER THAN THE NUAKER CF CYCLES IN PLANT 
SERVICE LIFETIMES OF 40 YEARS. 


13-2-5-130 ESTIMATES OF DOSE TO NORTHERN HEMISPHERE PUPULATICN GROUPS FROM KRYPTON-65S CMITTED BY A SINGLE NUCLEAR 
FULL REPROCESSING PLANT 
KNOXs Je Be + PETERSORs Ke Re 

LAWRENCE RADIATION LABORATCRYs LIVERMCREs CALIFURNIA 
THE RADICACTIVE OCSE TO NORTFERN FEMISPHERE POPULATICN GROUPS 
FROM KRYPTON-85 EMITTED BY A TYPICAL NUCLEAR FUEL REPROCESSING 
PLANT IS ESTIMATED FOR VARICUS DISTANCES ANU TIMESs INCL UVING 
THE GLOBAL EQUILIGRIUM PUPULATICN DCSE RESULTING FRLM A 
CONSTANT RATE OF EMISSIUONse THE TOTAL PUPULATION OOSE AT ANY 
LOCATION DEPENDS ON BOTH THE PROXIMITY TO FHE PLANT AND TRE 
POPULATION OF THE AKEA AFFECTE Us THE LAKGEST POPULATION DOSE 
OCCURS IN ASIAs PRINCIPALLY BECAUSE OF ITS VENSE POPULATIONs 
BUT THIS IS A SMALL FRACTION CF THAT RECEIVED FRCM NATURAL 
RADIOACTIVITY. THE NEXT LARGEST OCSt IS wITHIN 1000 KM OF THE 
SOURCE. AND THE SMALLEST DOSES ARE IN POLAR AND ECUATORIAL 
LATITUDES. 





13-3-0-151 NUCLEAR SAFETY AT GENEVA — A REVIEW OF THE NUCLEAR SAFETY ASPECTS OF THE FUURTH GENEVA CONFERENCE 
NUCLEAR SAFETY EDITURIAL STAFF 
OAK RIDGE NATICNAL LABORATURYs CAK RIUGEs TENNESSEE 
THE NUCLEAR SAFETY ASPECTS UF THE FOURTH INTERNATICNAL 
CONFERENCE ON THE PEACEFUL USES OF ATOMIC ENERGYs FELD AT 
GENEVA IN SEPTEMBER 1971+ DEALT #I1TH ENVIRONMENTAL ASPECTS AND 
PUBLIC ACCEPTANCE. INSURANCE 4NU KEGULATIONs POWER PLANT 
SAFETY» WASTE MANAGEMENT.» HEALTR PFYSICS ANO KADIATION 
PROTECTION, ANO NUCLEAR PLANT PERFCRMANCEs THE AUTHORS OF THE 
MORE THAN 100 PAPERS GIVEN AT TRESE SESSIONSs REPRESENTING MOST 
OF THE @BORLO*S NATIONS WITH NUCLEAR PuwcR CAPABILITY. WERE 
GENERALLY SANGUINE IN THEIR PRESENTATIONS AND SLEMEVD TO FEEL 
THAT CONTINUED EXPERIENCE AND ADVARCING TECHNOLOGY WOULD 
EVENTUALLY SOLVE MOST IF NUT ALL TRE PRUBLEMS CURRENTLY 
ASSOCIATED esITH NUCLEAR POWER. RESEARCH ANDO VEVELOPMENT MUST 
CONTINUEs HOWEVER. IN ORDER TC MAKE POSSIGLE THE PROMISE CF 
AGUNDANT POWER TO THE NEXT CENTURY*S TEEMING MILLIONS HO BOUOD 
OTHERWISE FACE ENERGY STAKVATICKH. 
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13-3-1-299 ALANCING ENVIRONMENTAL IMPACT AKO ECONUMIC PROGRESS — Tet IMPACT OF THE CUURTS 

NICHOLSs Ge Le 

UAK RIDGE NATICNAL LAGORATCRYs CAK RIVGLs TENNESSE’ 
ALTHCUGH ENVIRONMERTAL LEGISLATICN RESULTING FRUM PUBLIC 
CONCERN DATES BACK TO THE RIVERS ANDO HARBORS ACT CF 149%. ONY 
RECENTLY HAS THE MOMENTUM OF CCNCERN KESULTEU IN FEVERAL 
LEGISLATION THAT FORMALLY WEIGHS THe COSTS UF ENVIRONMENT AL 
IMPACT AGAINST THE ECONOMIC ANC TECHNICAL GENEFITS TO BE 
GAINED. THE NATICNAL ENVIFONMERTAL POLILCY ACT OF 1909 (NEPA) 
NOT ONLY STRENGTHENS PREVIOUS LEGISLATION BUTs+ IN ALDITIONs 
REGUIRES A BALANCING GF THE ENVIRCNMENTAL IMPACT ANU THE 
TECHNICAL AND ECONOMIC GENCFITS TC THE PUBLIC As A whUCLEs THE 
INTERPRETATION OF NEPA BY TRE UeSe COURT OF APPEALS FUR THE 
DISTRICT OF COLUMBIA CIRCUIT IN THLE CALVERT CLIFFS CASE HAS HAD 
CUNS IDERABLE IMPACT ON GOTH THE UeSe ATUMIC ENERGY COMMISSION 
(AEC) AND THE ELECTRIC-POWER IR OUSTRY « ALTHOUGH Trt BURJEN ON 
THE COMMISSION AND INDUSTRY MAY SEEM CUMGERSCME, IT I5 
CONCEIVABLE THAT TRE THCROUGt REVIcw GF ALL ASPLCIS OF PLANNED 
PROJECTS RECUIRED BY NEPA MAY FOCSULT IN A TwUFOLC BGEREFIT — THe 
REOUCTION OF BOTH ENVIRONMENTAL IMPACT AND ECONOMIC CUTLAY AT 
FUTURE NUCLEAR POWER PLANTS. THIS 4nTICiLt OISCUSSES THe 
IMPLICATIONS FOR THt NUCLEAR PCWERK INOUSTRY UF ENVIKONMENTAL 
LEGISLATION ANO THE DECISICN CF TRE CUUkT IN THe CALVERT CLIFFS 


CASE. 


&3-3-1-216 VATTONAL CONFERENCE CN WASTE FLAT JTILIZATIUN 

MORGANs Je Ge 

UAK RIDGE NATICNAL LABORATORY. CAK RIUGEs TENNESSEt 
THC CONFERENCE ON WASTE HeAT CULTILIZATION WAS HELC IN 
GATLINBURGs TENNes OCTe 27-298 19716 AAING THE TCPICS 
CONSIDERED WERE TECHNICAL STATUS FUCK HEAT UTILIZATIONs 
DEMONSTRATIGN PROJECTS» MARKETING AND ECONOMICSs PROVECTED 
APPLICATIONSe SITE SELECTICNs. AND wATER LAW ANU BATER 
REGULATIONS. ALTHOUGH AT PRESERT THt FRACTICN OF wASTE HEAT 
EFFECTIVELY USED MAY BE SMALL«> THE CONFCRENCE PRKOVECTEV A SENSE 
OF URGENCY FOR PROMPT PLAANIAG AND ACTIUNe HOWEVER® IT wAS ALSO 
POINTED OUT THAT REGULATION CCNSTRAINTS AND UNCERTAINTIES ACT 
AS DETERRENTS TO FINANCIAL INVESTMENT FROM PRIVATE SECTORSe 


13-3-3-220 JETECTION OF FAILED FUEL ELEMENTS 

GROOS» Ee 

COMMISSION OF THE EUROPEAN CUMMLUNITILSs KERNF CRSCHUANGSANLAGE » 

JULTCHs. GERMANY 
SAFETYs VERSATILITYs ANDO ECCACWY CF A HIGH TCMPERATURE 
PEBBLE-BED KEACTOR COULD BE IMPROVED ITF FUEL ELEMENTS wi TH 
UNDESIRED HIGH FISSICN PRODUCT RELEASE WEXKE REMOVED FRUM THE 
CORE LOADINGs HOWEVER.» MEASUREMENTS FOR LETECTING THESE LEAKY 
ELEMENTS CAN ONLY BE PERFORMED OQURKING THE INTERCYCLING PERIODS 
WHEN A FUEL ELEMENT IS CUT CF THE CUREs THE CCMMCN DIFFICULTY 
ENCOUNTERED IN THE THREE DETECTION METHODS INVESTIGATED BAS THE 
SHORT TIME AVAILABLcE FGR MEASUREMENTSse 7 TC 24 SECs OLCPENOING 
ON- THE RATE OF CIRCULATION UF THE FUEL ELEMENTSe A FISSION GAS 
ANNEALING METHCD HAS PRCVED APFPLICALLEs, ANO A TECHNIQUc USING A 
LASER BEAM FOR REMOVING SW¥ALL AMCURTS UF sRAPHITE FCR BETA 
COUNTING IS STILL BEING EXAMINEDs 


13- 3-5-225 THE 1971 TRITEUM SYMPOSIUM AT LAS VEGAS 
BARTONs CegJde # BUTLERs He Me + CUMMINGse Re Ge 
ROHWER «Pe Se 
OAK RIDGE NATICGNAL LABORATORY. CAK RIDGEs TENKESSEE 
A *TRITIUM SYMPOSTUM® SPONSORED BY THE wit STERN ENVIRGNMENTAL 
KE SEARCH LABORATORY OF THLE ENVIRONMENTAL PROTECTICN AGENCY AND 
THE UNIVERSITY OF NEVADA AT LAS VEGAS WAS HELV IN LAS VEGAS 
AUGe 30 TO SEPTe 20 I197ke APPRCXIMATELY 100 PAPERS wERE 
PRESENTED COVERING A BREAD RANGE CF TUPICs>s INCLUDING TRITIUM 
PROVUCTICNs ITS MCVEMENT IN TRE ENVIRONMCNTs ENV IRCNMCNTAL 
RELEASE AND MONI TORINGs DETLCTIGN ANU MEASUREMENT, GIOLOGICAL 
EFFECTSe BICKINETICSs APPLICATIONS IN GIGLOGY AND MEVICINEs AND 
HEALTH PHYSICS. SOME SPEAKEKS KEVIEWED PUSLISHED INFORMATION, 
GUT MANY NEW® LATA WERE DISCUSSED BY OTHERS. THE SYMPUSIUM 
SERVED A USEFUL PURPCSE INK GATFEKING TUGETRER SCIENTISTS 
CCNCERNED WITH DIVERSE ASPECTS OF THIS ILMPCRTANT HYCRUGEN 
ISOTOPE. MOST OF THE PAPERS FRCM THe SYMPUSIUMs ALONG WITH SOME 
THAT wORE NCT PRESENTEOs WILt EE PUBLISHED IN THE PRCCEEDINGS 
DURING THE SUMMER OF 19726 TRIS ARTICLE TOUCHES CN ALi ASPECTS 
OF THe MEETINGe BUT PAPEKS CF FARTICULAK INTEREST IN THE FIELO 
OF NUCLEAR SAFETY ARE EMPHASIZED. 


13-4-1-275 NATURAL HAOIATION IN THE URCAN ENVIRCNMENT 

YCATESe De Be + GOLDINse Ase Se + MUELLER+s Ve We 

HARVARD UNIVERSITYs GOSTONs MASS-e 
NATURAL RADIATION IS THE LARGEST SCURCE OF POPULATICN DOSE ANC 
IS IMPORTANT AS A BASE LINE WITH BHICH RADIATION PROTECTICN 
STANDARDS MAY BE CCMPARED. IN THIS ARTICLE PREVIOUS WORK ON 
NATURAL BACKGROUND RADIATION LEVELS IS SUMMARIZEOs AND SOME NE® 
OATA FROM BOSTONs MASSes ARE KEPCRTLOs GAMMA DOSE RATES» 
CORRECTED FOR COSMIC RADIATICNs WERE MEASURED WITH LARGE 
IONIZATION CHAMBERS —- DOSE RATES INSIVE wOOVEN SINGLE FAMILY 
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OwWELLINGS WERE 25 TC SO PERCENT LCWLR THAN THCSE CLISIDEs IN 
MASONRY MULTIPLE FAMILY DWECLIRGSs THEY #CRE ABGULT 10 PERCENT 
LO@ER. CONCENTRATICNS OF RADCN CAUGHTERS IN TRE ALR wERe 
MEASURED BY PREDECAY AND PUSTULECAY ALPHA SPECTROMETRY - 
CONCENTRATICNS IN OWELLINGS BERL CCMPARALLE wWITh CUTOOOR 
CONCENTRATIONSs GUT CONCENTRATICAS IN GASEMENTS BERE HIGHER BY 
A FACTOR OF ABOUT Se CCACENTEATICNS IN VEFICE BUILDINGS @ERE 
QUITE LCOWese THE RADON DAUGHTERS GEING REMLVES BY TRE VENT ILATICN 
SYSTEM. EFFECTS OF GUILOING T¥Pcs CUNSTRUCTION MATERIAL S+s AND 
VENTILATION GN HUMAN DOSE Ake CISC JSSLU¥e AS AKE PCSLSIME WAYS 
OF REOUCING PUPULATION LOSE. 


SPACE =~ TIME REACTOR DYRAMICS - A KELVILw OF Tre 1970 CREST CONFERENCE UN REACTIVITY EFFECTS IN LARGE 

27OWER REACTORS 

SMETS+s He Be 

EUROPEAN NUCLEAR ENERGY AGENCY s FARIS s FRANCKE 
THE FIRST EUROPEAN CONFERENCE UN REACTIVITY EFFECTS IN LARGE 
POWER REACTORS WAS HELD AT ISPRAs ITALYs UN OCT s 27-308 19706 
FURTY-FIVE REPRESENTATIVES CF 14 CCUNTRIES AND INTERNATIONAL 
ORGANIZATICAS MET TO CONSTITUTE A sontuwlve FORUM UN 
MATHEMATICAL MODELS AND PRACTICAL CONSEUUL NCES CF SPACE-TIME 
CALCULATIONS s THEY REPORTED TRAT SecVERAL COMPUTER PROGRAMS HAD 
GLEN DEVELOPED FOR THE SCLUTICK OF SPACE-TIME PRC ULEMSse AS THE 
MODELS BECOME MORE COMPLEXKs PUBcVExs A GALANCE MLST wl STRUCK 
CETWEEN THE DESCRIPTION CF KRELTRCN BERAVIOR ANC TREAT OF 
FEEDBACK EFFECTS SG THAT COWPLTATICNAL IMPRUVEMERTS TRULY 
KESULT IN IMPROVED URDERSTANDING UF REACTOR BEFAVIOR 


4A METHOD FOR VERIFYING REACTIVITY - FELOUACK TIME RESPUCNSE IN POWER REACTORS 

FRYs+ Oe Ne 

OAK RIDGE NATICNAL LABORATORY s CAK RISGEs TENN 
A METHUO IS PRESENTED FCR UN-LINE MUNITORING OF TRE REACTIVITY 
FEEDBACK TIME CONSTANTS FCR CETCRMINING THE UPERATING STADILITY 
OF LARGE FAST BREEDER REACTURSse IN THIS METHCOs WCRITURING CAR 
BE PERFORMEC wITHOUT INTERFERING BITH NURMAL REACTOR UPCKATION,s 
WITH NEGLIGIGLE KEACTCR POWER CISTUKUANCEs ANO wi TROUT THE NEED 
FOR SPECIAL IN-CORE REACTIVITY OSCILLATURSse THE METHCU ALSO IS 
CCNOUCIVE TO THE DETECTICN CF FARTIAL FLOW GLOCKACES IN COOLANT 
CHANNELS IN REACTOR CORE SUPASSCMULIES. 


ACCIDENTAL COBALT-t0 EXPOSURE AT THE UnIVEXSITY OF TENNESSc&e — ATCMIC ENERGY CUMMISSION AGHICUL TUHAL 

RESEARCH LABORATORY 

WADC +s Le JRe 

UT-AEC AGRICULTURAL RESEARCH LABCEATCrY¥s GAK RIOGEs TENN. 
A RESEARCH TECRNICIAN ENTERED A CCUALT=-60 IKRADIATICON FACILITY 
AT THE UNIVERSITY CF TEANESSEE-ATCMIC ENERGY COMMISSION 
AGRICULTURAL RESEARCH LALORATCFEY IN CaAK KIOGEs TERRee AND 
RECEIVED A TOTAL BOUY EXPOSURE VF 260 Ke CONTRIGUTING FACTORS 
IN THE INCIDENT @ERE MALFUNCTICNING INTCRLOCK SYSTEMS, FAILURE 
TO OBSERVE WARNING DEVICESs ANC FAILURE TO FOLLOe ESTAGLISHED 
PROCEDURES. SEVERAL PHYSICAL Au ALCHMINISGTRATIVE CCNTIROLS HAVE 
BCEN ADDED TC PREVENT SUCH AN INCIOENT. 


PRELIMINARY UBSERVATIONS CNR Tre BKADICLUGICAL IMPLICATIUNS OF FUSION PCWER 

STEINER: Oe + FRAASs Ase Po 

O4aK RIOGE NATICNAL LABORATORY» OAK RIVGEs TENNESSEL 
THE RADIOLOGICAL IMPLICATICNS CF FUSITUN FUMER ARE CONS TOERED 
WITH REFERENCE TO A CONCEPTUAL FUSION KEACTOR BASED CN THE 
VELTERTUM — TRITIUM FUEL CYCLE«s THis ANALYSIS Leacs Tu Trt 
FOLLOWING OBSERVATIONS (1) THe ENGINCERCO FEATURES NECESSARY TL 
LIMIT BIOLOGICAL IMPACT IN THE EVEAT OF AN ACCIOENT MAY HAVE 
TO SATISFY LESS STRINGENT REQUIREMENTS IN FUSION REACTOR GCESIGN 
THAN IN FISSIGN-REACTOR DESIGN. (2) DURING NORMAL GPERATIONs 
TRITIUM WILL PRESENT THE PRIMARY SCURCE CF RADIGACTIVITY IN 
EFFPLUENTS ASSOCIATED wITH FUSICN PCawtke THE MUNITCRING OF 
TRITIUM IN EPFLUENTS wit St REGUIREO ONLY AT THE REACTOR SITE 
SINCE THE FUEL REPROCESSING SYSTEM OF A FUSION REACTCR IS AN 
INTEGRAL PART OF THE REACTOR. ECONOMIC CONTAINMENT OF TRITIUM 
MUST BE A MAJOR OBVECTIVE OF FUSTICN REACTUR TECHNOLOGY. (3) 
LONG LIVED FADIOISOTCPES wiit EE PRGOQUCCD IN THE STRUCTURAL 
COMPONENTS OF FUSION REACTORS. IF NIUGIUM IS EMPLOYED AS THE 
STRUCTURAL MATERIAL « CISPUSAL SCHEMES SIMILAK TO THOSE 
CURRENTLY PROPOSED FOR FISSICN REACTOR WASTES MAY EE REQUIRED. 
IF VANADIUM [S EMPLOYEDs KECYCLE OF THE STRUCTURAL MATERIAL 
APPEARS POSSIBLE>s (4) ALTHIUGE AFTERRLAT REMOVAL WILL Gt 
QUANTITATIVELY LESS OCF A PKCOLEM wITH FUSICN POWER TRAN #iTH 
FISSION POWER. IT WUST BE CONS TOEREO IN THE ENGINLEXING DESIGN 
OF FUSION REACTORS. 


INSTRUMENTATION AND AUTOMATIC CONTROL SYSTEMS - THE 2€TH ISA CONFERENCce AND EXHIGIT 

LISSER»s Ce Se # EADSe Be Ge + CUGGINSs Ge Ceo 

HAGENs Eo We 

OAK RIDGE NATICNAL LABOCRATCKYs CAK RIUGLs TENNESSEE 
THE 26TH INSTRUMENT SOCIETY CF AMERICA CUNFERENCE AND EXHIBIT 
PRESENTED A REVIEW OF TRE STATE OF THE TECRNOLOGY OF Tre 
INDUSTRY ANO A SUGGESTICN OF THINGS TO CUMEs A URCAD RANGE OF 
TOPICS CONCERNING INSTRUMENTATION THEORY ANDO APPLICATION ®AS 
CONSIDERED IN THE 92 TECHNICAL SESSIONS COMPRISING ThE 
CCNFERENCE PROGRAM, AN INNOVATION THIS YLAR WAS A SERIES OF 
VISTINGUISHEO LECTURES CN SPECIAL AREAS UF INSTRUMENTATIONe 
CONCERN ABOUT INTERNATIONAL STANDARDS HIGHLIGHTED Tri ECCAROMIC 
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ASPECT. AND MURE RESEAKCH AND CEVtELUPMCNT wEKE ACKNUWLeCUGED TO 
BE NEEDED IN THE ENVIRONMENTAL FIEL Os SUMC NEw aCrkK WAS 
REPORTED ON THE STUDY OF VILKATICN 4ND ITs EFFECTS IN AND ON 
NUCLEAR PLARTSe SELECTEL PAPERS OF PARTICULAK SAFCTY 
SIGNIFICANCE ARE REVIEWLDe 


CUNTAINMENT INTERIOR STRUCTURES 
HwElL es Le Se 

HTEL CORPORATION, GAITHERSSDURKGs MARYLANYU 

THE CONTAINMENT INTERIGR STRUCTURCS Cr PRESSURIZED WATER 
REACTORS HAVE SEVERAL SAFETY FUNCTIONS FOR awtHICre THEIR 
STRUCTURAL INTEGRITY IS Cr UTMCST IMPGRTANCce BY PROVIVING 
SUPPORT DURING PLANT OPEFPATICN AND POSTULATED EARTHQUAKES» TREY 
HELP PREVENT THE OCCURRENCE CF A LCSS GF CUULANT ACCIJENTs 
FURTHLRMORE se IF AN ACCIDENT OCES CCCURs, THEY HELP MITIGATE ITS 
CCNSEQUENCES GY PROTECTING TRE CONTAINMENT 4NO ALL tHE PROVIDED 
ENGINEERED SAFETY FEATURES FRCM JLT FURCESs whIPPING PIPES» 
DIFFERENTIAL PRESSURESs+ ANU WIsstILEse Tit PROULEMS AND 
COVYPLEKITY CF COMBINING SYSTEM ANDO STKUCTURAL RLCUVIREMENTS IN 
ARRIVING AT A CONSERVATIVE Awo YoT YOMICAL DESIGN WARRANT A 
GENERAL DISCUSSION OF THE CKITERTA INVULVEO AND OF Trt SPECIAL 
DYNAMIC STRUCTURAL PROBLEMS ERCCUNTCREOs 











POSIUM ON RADIUVECOCLOGY APPL Itc TU Tre PROTECTION OF MAN AND HIS ENVIRONMENT 
EETS*e Je Ge Fe Me + BERLIN» Ae + AMAVISs Re Je 

MISSION GF EUROPEAN COMMUNIT 
THIS SYMPCSIUMs ORGANIZED BY Tre CuMMISSIUN UF TRL EUROPEAN 
CUMMUNITIESs+ @AS DEVOTED TO THE ASSESSMENT GF TRE ACHIEVEMENTS 
OF RAOTOECOLOGY IN THE PRUTECTIOCN OF MAN AGAINST RADIOACTIVE 


Se LLAEMBUUKG 


PULLUTANTS @AREAS STIit IN NLEDO * ROCSEARCH WERE CEFINED) AND 
TO THE DETERMINATION GF THE EATENT TO wHICH TRE KNOa#Leuve 
GAINEV IN RADIOECOLUGY CAN et 4PPLi > TO TRE FIGFT AGAINST 


OF THE CUNCLUSIONS WAS THAT THE 
INTRODUCED. 


NCNRADIOACTIVE POLLUTANT Ss 
CONCEPT OF *RADIOECOLUGICAL FCRKECASTING* snOULD EF 
ALLOWING FOR LONG TERM PLANNING IN Til sf TTING UVP CF NEw 
NUCLEAR INSTALLATICNSe MANY CF TF CONCEPTS DEVELCPED IN 
KALDIOECULOGY FIND THEIR PLACE IN Tre FIGHT AGAINST 

NONRADIOACTIVE POLLUTANTS+ TRE NCTIUN OF *tNGAGED DAMAGE* 
BE JSED FOR THE DEVELCPMENT fF *CRITERILA® AND *GUICE LEVELS® IN 





CAN 


TRE ESTABLISHMENT OF REGULATIUNS. 


OSPHERIC TRANSPURT AND CISPcCRSILN . Citles 
FFORDs Fe Ase Je 


POweR REACTORS 


AIR RESOURCES ATMUSPHERIC TUKBULERCE ANU ODIFFUSICGN LABURATORYs OAK 
«<10GE~+ TENNESSEE 
IN CITIESe ATMOSPHERIC ODISPERSIUN ANS TRANSPURT CF PCLLUTANTS 
ARE AFFECTEC BY SEVERAL FACTCRKS TRAT Ant NCT PRESENT IN THE 
NONURBAN ENVIRONMENT.» PRINCIPALLY Tric ENHANCED SURFACE 
ROUGHNESS ARC FEAT CAPACITY « Fro EFFECTS OF THESE CN THE 
MICROME TEORCLOGY OF THE UKUAN ATMCSPHE RIC EOQUNCARY LAYER ARE 
BRIEFLY SUMMARIZED. ANDO DIFFUSIUN MUVELS FOR URBAN SCURCES ARE 
REVIEWED. THE BOUNDARY LAYEr CVER A CITY Is USUALLY NUCARLY 
ADIABATICe DISPERSION I[S ENHANCED GUY THe INCKEASED URGAN 
ROUGHNESS» ALTHOUGH TRANSPURT EY TEE MEAN WIND [5 SLIGHTLY 
DECREASED BY THE AERODYNAMIC DRAGe SUCH REMOVAL PRCCESSES AS 
FALLOUT AND PRECIPITATIGN SCAVENGINGs AS WELL AS CHEMICAL 
REACTIONSse ARE BRIEFLY OLSCLUSSEDs 
13-6-1-451 [SPRAS CONTRIBUTION TO REACTOR SAFETY 
HANULESs Je 
JOINT CENTRE FGR NUCLEAR RESEARCH.» ISPRA (VARESE). LTALY 
EURATCMS JOINT RESEARCH CENTEKL AT LoPKA HAS FAD FUR SEVERAL 
YEARS AN EXTENSIVE PROGKAM IN REACTCR SAFETY RESEARCH AND 
DEVELOPMENT es IN TRE FAST KEACTOR SAFETY FIELOs IT INCLUDED sORK 
ON THE INTERACTION SGETWLEN UVRARIUM OIUAIDE ANUO SCUCIUM AND ON 
THE DYNAMIC LUADING OCF LIQUIL METAL CUULED FAST SREEDLR REACTOR 
CCATAINMENTs RESEARCKr IN SUPPCRT UF wATER REACTOR SAFETY COVERS 
DEPRESSURIZATION AND EMERGENCY CORE CUULING SYSTEM STUDIESe A 
MORE GENERALIZED RESEARCRr EFFORT IS UNUcR WAY IN THE AREAS OF 
REACTOR DYNAMICSs RELIABILITY THECRY. EARLY FAILURE LCETECTIONes 
AND FRACTURE MECHANICS AND PIPE RUPTURE. 
13-6-2-459 RADIOLYTIC HYOROGEN GENERATION AFTER LUSS UF COOLANT ACCIDENTS IN WATER COOLED 
ZITTEL « He Eo 
OAK RIOGE NATICNAL LABORATURYs CAK RICGEs TENNe 
THE RADIOLYTIC GENERATION OF HYOROGEN FRCM THE PRESSURE 
SUPPRESSION COULANT LIQUID FOLLOWING A LOSS GF COCLANT ACCIDENT 
IN LIGHT WATER COOLED PCBER KEACTCORS [5S AN IMPORTANT 
CUNSIDERATICN SINCE IT COULUL CCNCEIVASLY RESULT IN A HAZARDOUS 
CONDITICNe STYVODIES CARRIED GUT IN THIS LASGORATORY ON THE 
PROBABLE RADIGLYTIC HMYLUROGEN GENERATION IN GOTH TRE PwR ANDO BWR 
ACCIOENT CASES HAVE BEEN INSTRUMENTAL IN ESTABLISHING A BASE 
FROM WHICH TO CONSIOER THIS FCINT. A REVIEW OF TRE EXPERIMENTAL 
WORK AND THE CONCLUSIONS AKISING FROM THE #ORK ARLE GIVENe 
13-6-2-467 SOME PRELIMINARY CONSIDERATIONS RELATING TU AN EQUATION UF STATE FUR IRRADIATED NUCLEAR FUEL 


BROOKs Ae Jeo 
UNITED KINGDOM ATOMIC ENERGY AUTHCRITYs KISLEYs wAKRINGTUNs LANCS 


THE CALCULATION OF ENERGY RELEASE RESULTING FROM SEVERE 
EXCURSIONS IN FAST REACTORS DEMANUS A KNOWLEDGE OF ThE EQUATION 
OF STATE OF REACTOR FUEL. THIS ARTICLE DISCUSSES THE MCOIFYING 
EFFECTS THAT FISSION PRODUCTS MAY PROVUCE ON PRESSURE 
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TEMPERATURE RELATICAS ANKD CUTLINES SOME UF TRE MAJCR 
UNCERTAINTIES IN TRE PHYSICaL AND CHEMICAL GEHAVICR OF THE 
FISSION PRODUCTS. ATTENTION 1S OkAa#N TO THE IMPORTANCE OF 
REACTOR CONOITIONS AT THt IAITIATICN OF THE SUPLRPRUMPT 
EXCURSICNs. AND AN INCICATICN IS GivVcN OF TRE cCRRECTS UF FISSICN 
PRODUCT PRESSURES ON NUCLEAK EXCURSIUN YIELDS ANC CCATAINWENT 
REQUIREMENTS. 





14-6-4-478 EFFECT OF RUPTURE IN A PRESSURIZEL NCELE GAs AUSORPTION BED 

UNDERHILL + De We 

HARVARD SCHCOL UF PUBLIC HEALTRs ELSTCNe AASSs 
THEORETICAL AND EXPERIMENTAL STUDIES Stiuw THAT.» INK Trt EVENT OF 
AN ACCIDENTAL RUPTURE OF A PRESSURIZES WOGLE GAS ADSOKPTION 
GEO. C1) THE FRACTIONAL RELL ASE CF AUSORUCD FISSICK GASES CAN 
BE SMALLER THAN THE RATIO OF TRE INITIAL-TO-@INAL ScD 
PRESSURESse (2) FOR A GIVEN SET GF CONDITIONSs THE FRACTION OF 
KRYPTON RELEASED #Iit BE GREATER THAN THAT OF KENCNe ANDO (3) 
WHERE THE LEAK IS RELATIVELY Stow 42ND THe CAKKIck GAS IS ARGUNes 
AS IN THE PROPOSED FAST FLUA TEST FACILITY: OF STGNe THE FRACTICN 
OF FISSION GASES ESCAPING C4N EC SIGNIFICANTLY SMALLER THAN 
THAT OF THE CARRIER GAS. 


13-6-S5-482 TRO EMERGING ROLE GF THE CAMPUS KAVDIATION SAFETY GFFICER 

ZIEMERs Pe Le 

PURDUE UNIVERSITY +s LAFAYETTE. INDIANA 
UNIVERSITY RADIATION SAFETY CFFICERS (RSCS) FRUA THROUGHOUT THE 
UNITED STATES AND CANADA MCT AT PURLUS UNIVERSITY IN SEPTEMBER 
1971 TO EXAMINE TREIR ROLt ON THE CAMPUS AND HOW THIS RULE IS 
CHANGINGse THE CONFEKENCE FOCUSED PRIMARILY ON ADMINISTRATIVE 
ASPECTS OF CAMPUS RADIATIUN SAFETY PRGGKAMS UUT ALSU INCLUDED 
DISCUSSICNS OF PRACTICAL HEALTF PHYSICS PRKOMLEMS COMMON TO THE 
CAMPUSES. A WIDE DIVERSITY #wAS SEEN IN THE JRGANIZATICNAL 
STRUCTURES AND RESPUNSIBILITILS OF THE MANY UNIVERSITIES 
REPRESENTED. THE CAMPUS KSC FARTICIPATES IN HEALTF PRYSICS 
AUMINISTRATIONs TEACHINGs AND KCSCARCH.e FINUING THE PROPER 
BALANCE OF THESE FUACTICNS IN AN UCRVANIZATIUNALLY SOUND 
FRAMEWORK WILL PERMIT HIM TC FILL HIS ROLL IK MEETING THE 
GROWING HEALTH PHYSICS NEEUS CF HIS CAMPUS IN THE FUTUKL. 


14-1-1t-oOol CARTHQUAKE RESISTANT DESIGN OF CNGINLERING STRUCTURES 

BELL + Ce Ge 

UNIVERSITY OF NORTH CAKOLINAs CRARLCTITEs NOKkTH CAROLINA 
A 2-WEEK MEETING ON EARTHOVAKE-RESISTANT UtSIGN CF ENGINEERING 
STRUCTURES + HELO AT THE UNIVERSITY GF CALIFORNIA, GLERKELEYs 
JUNE 19-306 19726 IS SUMMARIZED. THE PRINCIPAL TCPICS COVERED 
INCLUDE SEISMOLOGY AND STRUONG-*UOTICN RLCLRDSe RE SPONSL UF SUILS 
AND DAMS. FINITE ELEMENT APPLICATICNS IN STRUCTURES AND 
FOUNDATIONS + A NEW LARGE SHAKER, AND PRODAGILISTIC OLSIGNe 
CONSIDERABLE INP ORMATIGN #As PRESENTED THAT WILL FE USEFUL AS 
BACKGROUND IN SITING ANUD EAKRTRCUAKE=RESPUNSE CONSICERATIONS FOR 
NUCLEAR REACTORS. 


14-1-1-900 THt REGULATION OF THE ENVIRONMENTAL CFFECTS OF NUCLEAR POWER PLANTS 

DAVISs Je Pe 

CONSOLIDATED EDISON COMPANY s+ Niw YCRK se Neo Yo 
THIS IS THE FIRST OF A SEKICS OF Tel ARTICLESse AND IT PRESENTS 
A SURVEY OF THE REGULATICN CF ENVIRONMENTAL FEATURES OF NUCLEAR 
POWER PLANTS. RECEIVING PARTICULAR ATTENTION IS ThE 
JURISOICTION OF THE ATOMIC ENERSY CCOMMISSICN UNDER TRE ATOMIC 
ENERGY ACT OF 1954+ AND ITS EXPANSIUN UNOLR THE NATICNAL 
ENVIRONMENTAL POLICY ACT OF L¥6¥e SsceVERAL OTHER FEULRAL 
AGENCIES+e INCLUDING THE FEULRAL PCRELR CUOMMISSICNe THE CORPS OF 
ENGINEERS» AND THE ENVIRONMERTAL PROTECTION AGENCYs ALSO PLAY 
IMPORTANT ROLES IN THIS AKEAs IN ACOITIUNs THERE FAVE BEEN 
INTERESTING RECENT DEVELOPMENTS IN THLE aTATE KEGULATCRY PICTURE 
IN THE FIELO OF PCWER PLANT SITINGs 


14-1-2-014 PROBABILITY ANALYSIS APPLIED TO LIGHT wATcK REACTORS —- LOSS OF COOLANT ACCIDENTS 

LINOACKERS+ K-H # STCEBEL s+ we 

TECHNICAL SURVEILLANCE ORGANIZATICNs RHEITNLANDs FEVERAL REPUBLIC 

OF GERMANY 
IN THE PASTs IT HAS BEEN THE PRACTICE IN TRE FEVERAL REPUBLIC 
OF GERMANY TO BASE SITE SELECTION ANU ENGINEERING SAFEGUARDS 
FOR NUCLEAR POWER PLANTS ON TEE SC-CALLEUL MAXIMUM CREVIME 
ACCIDENT CONCEPT (MCA CCNCEPT)« IK THE OPINICN OF THE AUTHORS» 
IT witt NOW BE NECESSARY TC USE A WURE GJANTITATI Ve APPROACH. 
AS OEVELOPED BY THE UNITED KINGJOM ATOMIC ENERGY AUTHURITYs 
BECAUSE NUCLEAR POWER PLANT 3 MLst dl CUNSTRUCTED IN MORE 
DENSELY POPULATED AKEAS. ®ITH BKESPECT TO LIGHT WATER REACTORS,» 
LOSS OF CUOLANT ACCIDENTS CCULD LEAD TO A RELATIVELY HIGH 
RELEASE OF FISSICN PRODUCTS. IN THIS ARTICLE THE PROGABILITY 
ANALYSIS [S APPLIED TG LOSs CF COCLANT ACCIDENTS IN THE NUCLEAR 
POWER PLANTS OF WURGASSEN (tek) AND STAVE (PwH)s #hICH ARE NO® 
UNDER CONSTRUCTION. THE INFLUERCE CF UNCERTAINTIES IN THE MAIN 
FACTURS OF THIS ANALYSIS (EeGee PROGABILITY OF FAILURES IN 
PIPING AND CONTAINMERT) IS VISCUSSEL. 
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14-1-3-U21 HUMAN CNGINEER ING FACTORS IN CCATRCL ECARD Oc SIGN FCR NUCLEAR POWER PLANTS 
KAUDENBUSH + Me He 
GULF GENERAL ATOMICs INCoe SAN OLEGOse CALIFURNIA 
CCATROL BOAKO LAYOUT CESIGN TRENDS IN THe NUCLEAR POWER 
INDUSTRY AKE EXAMINED AND EVALUATED FRUA A HUMAN ENGINECKING 
ASPECT. EXTENSIVE REVItw OF EXISTING LITERATURE AND STUUY OF 
PRESENT CONTROL BCARD LAYCUT PrFILOSUPHY SUGSTANTIATe THe 
SUGGESTION THAT A GKEAT NeEv EXISTS wiTHin THe NUCLEAR POWER 
INDUSTRY FOR CONTROL BOARD LAYCJT STANJARUS BASED CN FORMAL 


HUMAN ENGINEERING STUODIESs FESLULTS UF A DETAILED FUMAN 
ENGINEERING EVALUATION UF A MINIATURIZED CUNTROL GOARD ARE 
PRESENTED TC VEMCNSTRATE ¢t Tr TrE AUVANTAGES ANJO CISALDVANTAGES 
OF SIZE REDVUCTIUNe FINALLYs A SUSJECTIVe OIsCUSSICN OF 
UPERATCR-AUTCMATICN INTERFACES SIGGLSTS ThE VIRECTIUN FUTURE 
CONTROL BOARD DESIGN SHCULUL TAKE TO ASSIUR JPTIMUM CPERATCR 


CONTROL AND SAFETY. 
14-1-6-927 pAPETY EX#ce RIENCE GAINED FIOM RAFSCOLE PE«wAT LON 

ARGOUSse Je Pe + CHANTOTs tie + PETITs Jeo + 

STACHURAs Se Je 

CUMMISSARIAT A L*EWERGIE ATOMIGUE. SAINT PAULs LEZe FRANCE 

ATOMICS INTERNATIONAL + CANOGA PAKKs CALIF eo 
THIS ARTICLE GRIEFLY DESCRIGES ANY ANALYZcS THREE OPERATIONAL 
INCIDENTS AT THE FRENCH EXPERIMENTAL FAST REACTOR KAPSUDIEs 
THESE EVENTS SERVEUL TC IVENTIFY VARLOUS VESIGN INADLGUACTES TO 
GE AVOIDED IN FUTURE PLANTS AND ALSC JEMCNSTRATEC SEVERAL 
POSITIVE SAFETY ASPLCTS CF THE OcSIGNe The INCIVENTs INVOLVED 
(1) SOOT UM OVERFLOW THROUGH FENECTRATICNS IN A SMALL KCTATING 


PLUG AS A RESULT OF INAUCVERTENT REACTUR CUVEK=-GAS CVERPRESSUREs 
2) A FUEL—HANDLIWG ENCIVENT THAT RESULTLO IN DEFCKMATION OF 
HANDLING MECRANISMS AND COR ASSEMELTcSs ANDO (3) CV¥ckrLUOe OF A 
FUSIBLE METAL SEAL IN A SMALL wETATING PLUG DUE TC A 
PRESSURI ZATION ANOMALYs THE INCIDENTS GCNcCRALLY INVCL VCO 


COMUINWATIONS OF DESIGNe EGUIFPMENT «+ PROCLOURAL s+ UR OPERATIONAL 
ERRORS» 


14-2-1-07% >AFETY ASSESSMENT PHILCSCPHY CF Tre FAST FLUX TEST FACILITY 
FEFTF PROJECT PERSONNEL 
rMANFURD ENGINEERING DEVELOPMENT LASORATORKYs RICHLAND» wASHe 

THIS REPORT EXPLAINS HOW SAFETY HAS BEEN EMPHASIZED THROUGHOUT 
THE FAST FLUX TEST FACILITY (FFTF) PRUJECT AS AN INTEGRAL PART 
OF THE TOTAL PROJECT EFFORT FRCM Tre INCEPTION UF DESIGN 
THRUUGHOUT ALL ASPECTS CF THE ENGIRNELRINGse CCANSTRUCTICNe 
TESTINGse GPERATIONs ANDO MAENTENANCE OF THE PLANTse THIS GVERALL 
CONCEPT IS EXPRESSED IN TERMS CF THkEL LEVELS OF SAFETYs THE 
FIRST LEVEL ADORESSES TRE PREVENTIUN OF ACCIDENTS THROUGH THE 
INTKINSIC FEATURES GF THE DESIGN CF THE PLANT ANC THE QUALITY,» 
REDUNVANCYs TESTAUILITY.s INSPECTAUILITYs ANDO FAIL SAFE FEATURES 
OF THE COMPCNENTS CF THE REACTCR ANDO PLANT s TRE SECOND LEVEL 
CONCERNS PROVIDING PROTECTICN AGAINST SUCH INCIOENTS AS 
REACTIVITY INSERTICNS CR FAILURES OCF PARTS OF THE CUNTROL 
SYSTEM WHICH MIGHT CCCUR IN SFITE Cr THE CARE TAKEN IN DESIGNs 
CONSTRUCTIONs ANDO GPERATION TU PREVENT THEM. THE THIRD LCEVEL OF 
SAFETY SUPPLEMENTS THE FIRST TeC TRROUGH FEATURES THAT ADU 
MARGIN IN THE PLANT DESIGN AS AVOITIGNAL ASSURANCE TRAT 
PROTECTION TO THE PUBLIC IS PRCVIOES EViN IN THE EVENT OF THE 
OCCURRENCE OF EXTREMELY UNLIKELY ANU UNFORESEEN CIRCUMSTANCES. 
ALSO INCLUDED IN THE DISCUSSICN ARE THE PRINCIPAL FFTF DESIGN 
PARAMETERS AND THE KEACTOR* 5S INHERENT SAFETY FEATURESs THe 
PROGRAMS OF TESTING AND DEVLLLEMERT FTO SUPFURT TRE CESIGNe AND 
THE CARE USED IN CCNSTRUCTICN ANC TeESTINGe 


14-2-2-091 COUPLED NEUTRONICS HYDRGDYNAMICS wc THCUS 

TOBIAS+e Me 

JAK RIUGE NATICNAL LAGCRATORY>s CAK RIOGEs TUNNs 
THE PRINCIPAL FEATURES CF CLUMPLTER CUDES AND METROCOS FOR 
REACTOR DISASSEMBLY ANALYSIS ARE ERI CFLY SURVEYEDse FRUM THE 
BASICALLY HAND CALCULATED METRC) GCF Gc THE AND TAITs THESE 
METHOOS HAVE PROGRESSED TU FAIRLY EL ABGUKATE PROGRAMS JVESIGNED 
TO ESTIMATE THE CONSEQUENCES CF A HYPOTHETICAL FAST REACTGR 
CORE DISASSEMBLY. SUCCESSIVE DEVELCPMENTS HAVE INCLUDED SUCH 
FEATURES AS DOPPLER FEEDBACKs LELAYED NEUTRONSs IMPROVED 
EQUATIONS OF STATE+ AND MORE LLAUCRATE GEUMETRIES. 


14-2-3-095 JBSTACLES TO CCMPLETE AUTOMATICN CF KEACTOR CONTROL 

EPLERse Eo Pe # OAKESs Le Co 

OAK RIDGE NATIONAL LABORATORYs CAK RIUGEs TENNe 
ANOMALOUS REACTIVITY CHANGES KESULTING FROM CONUVITICNS OTHER 
THAN ANTICIPATED CONTROL KOD MOTICN OCCURKED IN EARLY 
EXPERIMENTAL REACTORS ANU LEC TO LCCAL MELT INGe OOUUT HAS BEEN 
EXPRESSED. POWEVERs THAT SUCH CHANGES COULD CCCUR IN COMMERCIAL 
POWER REACTCRS« DEFENSES AGAINST Tre KEACTIVITY ANOMALY HAVE 
SINCE BEEN DEVELOPED FOR TEST AND FRUODUCTICN REACTCRS ehICH 
HAVE PERMITTED AN INCREASED OECREE OF AUTOMATION TO BE SAFELY 
APPLIED. THE PRINCIPLES SO VDEVELOPEDs WhICh RELY CN DIGITA 
TECHNIQUES. ARE EQUALLY APPLICAGLE TO POWER REACTORS. ACCEPTED 
CRITERIA FOR THE APPLICATION CF DIGITAL TECHNIQUES TO CONTROL 
AND PROTECTION SYSTEMS HAVE NLT YET GEEN DEVELOPED, HCWEVERs AN 
EXTENSION OF EXISTING PRACTICES ANDO PRECEDENTS SHOUD BE 
ADEQUATE UNTIL SUCH CRITERIA ARE AVAILAULE.s 
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14-2-3-1)95 LOW LEVEL ENVIRONMENTAL MONITORING BY FLUCTUATIONS ANALYSIS 
THIEs Je Ao 
CONSULTANTs+ GARRINGTONe [Lie 

A MEANS IS DESCRIBEUL FOR SEPAKTING A KEACTUR PLANT*®S VARIAG@E 
RADIATION FROM A LAKGER AND ALSC VAKYING BACKGROUND UTILIZING 
THE DIFFERING CHARACTER OF FLUCTUATIONS PKESENTs IT AS SHOON 
THAT AN ACCURACY OF PLUS GR MIKUS 069 MR PER YEAR IN THE FENCE 
LINE DOSE RATE FROM A BOILING BATER KEACTUR (eR) PLUME IS 
UGTAINASLE FROM RANDOM FLUCTUATION ANALYSISs+ IN whiCh TRE 
STANDARD DEVIATION IS Tr SGASIC MEASUREMENT TUOLs OTHER 
SPECIFIC APPLICATICNS GF AUTCCCRHELATIONs CHUSS CURRELATIONs 
AND SPECTRAL ANALYSIS TU THe GENERAL PRUGLEM CF SIGNAL 
EXTKACTION IN LU@W LEVEL ENVIRCNMENTAL MONI TURING ARt JVISCUSSED.s 


14-2-4-111 THE TweLFTH AEC AIR-CLEANING CCAFERENCE 
MULLLERse De We @ FIRST +s Me We 
HAKVARO SCHCOL OF PUBLIC HEALTFs EUSTCNs 4ASS6 
THE TWELFTH AEC AIR-CLEANING CCNFLRENCE WAS HELD ALGLST 26-31. 
19726 IN GAK RIDGEs TENNe KEGISTRATIUN TOTALED A RECORL 360 
PEOPLE+s INCLUDING PERSONNEL FRCM ESSENTIALLY ALL FACETS UF 
GOVERNMENT. INOUSTRYs ANU ECUCATICNAL INSTITUTICNSs PLUS 
KEPRESENTATIVES FROM SEVEN #CRKEIGN COUNTRIES+ MAJOR TOPICS WERE 
CURRENT RESEARCH ON AIR ANO GAS CLEANING SYSTEMS OF INTEREST TO 
THE NUCLEAR COMMUNITY AKRD MCRE RECENT CONS IUERATICNS IN THE 
DESIGN OF SYSTEMS TO RESIST TRE EFFECTS UF FIREs EARTHQUAKES s 
ANC OTHER MECHANICAL STRESSESs ALSO DISCUSSED WERE AIR CLEANING 
PROGLEMS ASSOCIATED BITH URARIUM MININGe HIGH TEMPEHATURE GAS 
COOLED REACTORS+ AND CHEMICAL PROCESSING PLANTSe CLEAR-CUT 
BENEFITS RESULTING FROM THE CCAFERENCL WERE UETTER DiFINITION 
OF THE MAJOR PROBLEMS CCNFRCATING THE PKUPESSICN AND PROVISION 
OF AN OPPORTUNITY FOR GROUPS *@LRKING UN SIMILAR PROGLEMS TO 
SHAKE THEIR MOST RECENT DATA. PRUCEEDINGS UF THE CCNFERENCE 
WERE PUBLISFED IN JANUARY 1573.6 


14-3-1-165 THE REGULATION OF THE ENVIRCAMERTAL EFFECTS UF NUCLEAR POWER PLANTS 
DAVISs Je Pe 
CONSOLIDATED EDISCN COMPANYs NEW YORKs Ne¥o 

PART ONE OF THIS TWO-PART ARTICLE (S5EE NUCLEAR SAFETY FUR 
JANUARY-FEBRUARY 1973) DISCUSSED Ue Se NEEUS FOR ELLCTRIC POSER 
ANDO THE ROLE OF NUCLEAR ENERGY IN MEETING TRESE NEEUSs THE 
MAJOR PORTION OF THE ARTICLE HKEVIEBED Trt REGULATORY PRUCESS 
THAT IS CURRENTLY RECUILRED FCR NUCLEAR POWER PLANTSs PART Teo 
DISCUSSES TRE RADIOLOGICAL ABUL NCNRADIUVLOGICAL EFFECTS OF 
NUCLEAR POWER GENERATION CN Trt ENVIRONMENT AND TRE MEANS FOR 
THEIR REGULATION ALONG @#ITrti SCWE RELATED CASES ANO 
CONTRUVERSIESs PROPOSALS FORK IMPRUVEMENTS THROUGH CHANGES IN 
PROCEDURES AND NE® LEGISLATICN ARE ALSO EXAMINED. 





14-3-1-181 ACTIVITIES OF THE GERMAN STANUVAKUS COMMITTEE FOR NUCLEAR TECHNOLOGY 
NEILVERe Re Je Ac 

FEVERAL INSTITUTE OF MATERIALS TESTING, FEQERAL REPUBLIC CF 

GERMANY 
THE INCREASING DEMAND FOR NUCLEAR STANJAROS TO FACILITATE THE 
SITINGe DESIGNe AND LICENSING OF NUCLLAR POWER PLANIS IS 
EVIDENT IN GERMANY AS IN MCST CTHER COUNTRIES WITh A VIABLE 
NUCLEAR CAPABILITY. AS A RESLLTs THe GERMAN STANCAROS 
INSTITUTE*®S NUCLEAR TECHNULCGCY COMMITTEt HAS RECENTLY 
INTENSIFIED ITS EFFORTs IN ADCITICNs SEVERAL GERMAN TECHNICAL 
SOCIETIES ARE INVOLVEO IN TRE STANOAKOIZATICN EFFCRT. AND 
GERMANY COOPERATES IN TRE INTERNATIONAL STANOARDS OXGANI ZATION 
ACTIVITIES. 


14-3-2-187 PROBABILITY OF DAMAGE TO NUCLEAR CCMPCNENTS QUE TO TURGINE FAILURE 

BUSks Se He 

UeSe ATOMIC ENERGY COMMISSICNs WASHINGTUNs DeCe 
THE PROBABILITY OF SIGNIFICANT CAMAGE TO CRITICAL CCMPLNENTS 
OF A NUCLEAR REACTOR SYSTEM CUE TL TURSINE FAILURE HAS BEEN 
ASSESSED BY DETERMINING THE CCW¥UINED PROUAEILITIES OCF TURBINE 
FAILURE ANO EJECTION OF AN ENERGETIC MISSILE (Pl)«e CN THE BASIS 
OF 70.000 TURBINE YEARS OF OFPERATICNs A MISSILE FROM THE 
TURBINE STRIKING A CRITICAL COWPCNENT (P2)6 AND SIGNIFICANT 
DAMAGE OCCURRING TC THE CCMPLAENT (P3)6 THE OVERALL PROUADILITY 
(P4) IS AN INDICATION OF HUe #¥LCH THE NUCLEAR PLANT CEST GNER 
NEEOS TO BE CONCERNEO BITH TRE TURBINE MISSILE PROBLEM. TURBINE 
FAILURES WERE REVIEWED TC ESTARLISH KELEVANCE WITr REGARD TO 
CURRENT PRACTICE IN DESIGNs FABRICATIONs ANDO OPERATION OF 
NUCLEAR STEAM TURBINES. If Pl IS 10(-4) PER YEAR. P2 IS 104-3) 
FOR STRIKE CN A 1200 SQUARE FIs AREAs AND P3 APPRCACHES Ie THEN 
P4@ IS APPROXIMATELY 104-7) IF P2 INCREASESs+ EVALLATION UF PS 
BECOMES NECESSARY. 


14-3-2-201 FACTORS LIMITING PROMPT—CRITICAL EXCURSIONS IN IRRADIATED FAST REACTOR CURES 
TEAGUE * He Je # MATHERs De Je 

UNITED KINGOOM ATOMIC ENERGY AUTHORITY+s CULCHETHs NRe WARKINGTONs 

LANCS 
PRELIMINARY CALCULATIONS ARE KEPORTEO WHICH ILLUSTRATE HOW 
PRESSURES FROM FISSION PRODUCTS IN IRRADIATED FUEL #0ULD 
DRASTICALLY REDUCE THE EXPLOSIVE ENERGY RELEASE IN A FAST 
REACTOR SUBJECTED TO A FAST REACTIVITY RAMP. ADDITICNAL 
EMPHASIS IS PUT ON THE REOUCTICN OF DAMAGING EFFECTS DUE TO 
RAPIO GENERATION OF SCOIUM VAPCR FCR THREE REASCAS - CCWER FUEL 
TEMPERATURES AT CORE DISASSEMELYs LESS VIOLENT INTERNAL 
DISASSEMBLY PROCESSES+ AND GAS BLANKETING CF FUEL PARTICLES. 
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14-3-3-2059 STANOBY EMERGENCY POWER SYSTEMS Ie Tet LARLY PLANTS 

HAGENe Eo We 

UAK RIOGE NATICNAL LABURATGRYs» CAK RIOGEs TENNe 
AVAILABILITY OF RELIABLE STANCEY CR EMERGENCY POWER SYSTEMS HAS 
ALWAYS BEEN A PRIME CUNSIDERATIULN IN STATILCN DESIGRe BEGINNING 
WITH THE EARLY NUCLEAR REACTOR PORER PLANTSe THE OUCUMENTED 
OPERATING EXPERIENCES WERE KEVICWEO FOR THE STATICN OFF-SITE 
AND ON-SITE STANOBYs EMEKGENCY 4-C PUeER SOURCESs AND THe 
BATTERY SYSTEMS. FART i DISCUSSES TRESt SYSTEMS FCR THE 
GENERATING REACTURS COMMISSICAL) AB®UUT 13959-19672 THE ABILITY 
OF THESE SYSTEMS TC PERFURM SATISFALTCRILY WHEN NEEviu HAS BEEN 
VERY GOOD FOR THE EARLY PLARTSs ULT THe AGILITY TC PERFURM 
SATISFACTORILY AT ANY GIVEN TAME BAS SOMLTFING LESSe HOWEVER. 
WITH THE ADVANCEMENT OF KEGULATCRY VCESIGN GUIDES ANC INDUSTRY 
STANOARJSe THE RELIABILITY IS LXPECTED TO CUNTINUC TO BE GOULD 
AND THE AVAILABILITY TCO BE ivPrROVECe IN THE LATER PLANTSs TO te 
DISCUSSEO IN PART 2s w#ITH STANCARDIZED ANU MCOULARIZED DESIGNS.» 
THESE EFFORTS AND EFFECTS awllt GECCME APPARENT TRROUGH GETTER 
USE*+ TESTINGe AND DOCUMENTATICKH. 


SHOULD MEDICAL RADIATION EXPOSURE 3$L ReECOKVEV FOR RACTATION #ORKERS 

tASUNe Co Fe # BROOKSse Be Ge 

UeSe ATOMIC ENERGY COMMISSICNs WASHINGTONs DeCe 
IT HAS GEEN STATED THAT THE AVERKACE YEARLY UCCUPATIUNAL 
RADIATION EXPOSURE OF A RADIATICN w#CRKER LS CUMPARAGLE TO THAT 
OF NATURAL BACKGROUNO (THAT 1S5 120 TU 150 MREMS)» THIS THERE 
IS NO NEED TO ASSESS THe WORKER*S MLVICAL KAOITATICN EXPOSURE TO 
tNSURE HIS CN THE JCB HEALTF AND SAFETY « ON THE CTHER HAND, 
THERE ARE THOSE WHO BELIEVE THATs IF A WuRKER HAS UNDERGONE A 
LARGE THERAPEUTIC EXPOSUREs IT MAY GE OL SIRAGBLE TC RESTRICT 
FUTURC OCCUPATIONAL EXPCSURE BHOCRE THE KISK OF A LARGE 
ACCIDENTAL EXPOSURE MAY BE UNUSUALLY HIGrte IT HAS ALSO JEEN 
STATED THAT.» ACTHCUGH THe KALIATICN OOsiL RESULTING FROM MEDICAL 
EXPOSURE SHOULD NOT. IN GENL RAL». Ge INCLUDED IN CCSE 
LIMITATIONSe IT wOULD NEED FC ct TAKEN INTU ACCULNT IN ANY 
ASSESSMENT OF THE TOTAt RISK TC THLE INOIVICUAL FRCW RADIATION 
EXPOSURE. IN VIEW OF THE APPARENT CIFFEKUNCES OF CPINIGN CN THE 
VALUc OF NOTING MEDICAL RKAULIATICN CXPOSURLSse IS TRERKE A NEEVU 
FOR A RCCOPD-KEEPING SYSTEM THAT wiit PROVIDE MANAGEMENT s 
LABOR. AND THE MEDICAL PROFESSIULN wITH THe INFORMATION 
NECESSARY TO WEIGH THE TUTAL RISK CF A wURKER EXPCSED TO A 
SOURCE OF IONIZING RADLIATIONs THIS ARTICLE REVIEWS VAKIUUS 
ASPECTS RELATING TO THIS QUESTICNe 


14-3 -5-220 


14-4-1-267 PUGLIC HEALTH KISKS OF THEXMAL PCWER PLANTS 
STARR. Co +# GREENFIEL Os Me As 
UNIVERSITY OF CALIFORNIA AT LOS ANGELESs LUS ANGELESe CALIF. 
THE RESULTS CF A STUDY COMPARING NUCLEAR PUWER PLANTS #iThH UIL 
FIRED PLANTS ARE REVIEWED AND ASStSSEU IN TERMS CF PUBLIC 
HEALTH RISKSe THE STUDY WAS UNDERTAKEN AS A GASIC CCNTRIBLTION 
TO THE STATE OF CALIFCRNIA*S LCNG RANGE PLANNING CN HOW BEST TO 
MEET THE POWER NEEOS OF ITS GROWING POPULATIONse GASED ON AN 
8-MONTH EVALUATICN OF GIL FIREC ANC NUCLEAR PLANTS IN URBAN 
SETTINGSs TRE AUTHORS CCNCLUVE THAT THe PUSGLIC HEALTH RISK FRCM 
EITHER TYPE OF PLANT IS ROUGHLY COMPARAGLE TO THE HAZARVUS TO 
WHICH THE PUBLIC IS EXPOSEV UY UNCCNTROLLAELE NATURAL EVENTS - 
LIGHTNINGs INSECT OR SNAKE SGITESs ETCe sUCH DEATHS CCCUR AT AN 
ANNUAL KATE CF APPROXIMATELY CRE PER MILLICN CF POCPULATIONs A 
COMPARISON CF THE RISK FACTUCRKS IN RUUTINE OPERATICN OF 
DIFFERENT TYPES OF PCWER PLANTS ShCwEVU THAT PUGLIC HEALTH RISKS 
FROM NUCLEAR PLANTS AVERAGED LESS THAN UNC=-TENTH CF THE RISKS 
FROM OIt FIRED PLANTS. 
14-4-1-274 THIRD INTERNATIONAL SYMPOSIUM CN FACKAGING ANDO TRANSPORTATION OF RADIOGACTIVE MATERIALS 
PRYORs We As 
JSAEC OAK RIDGE OPERATICNSs CAK FIOGEs TENNe 
THE THIRD INTERNATIONAL SYMPCSIUM CN PACKAGING AKD 
TRANSPORTATION OF RADIOACTIVE MATERIALS WAS HELO IN KICHLAND,s 
WASHee AUGs 16-208 19712 ALL FRASES OF TRANSPORTATION WERE 
COVERED IN ThE 93 PAPERS PRESENTED, AND THERE WERE OVER 450 
REGISTRANTS REPRESENTING 17 NATICNSs HIGHLIGHTS OF THE MANY 
TUPICS DISCUSSED IN BOTH THE FORMAL AND INFORMAL SESSIONS ARE 
REVIEWED IN THIS ARTICLE. 


14-4-2-291 PRESSURIZED WATER REACTOR LOSS GF COCLANT ACCIDENTS BY HYPUTHETICAL VESSEL KUPTURE 

DOANs Pe Le + LANNINGse De Oe + RASMUSSENs Ne Ceo 

UNITED ENGINEERS AND CONSTRUCTURS+ PHILAVELPHIA, PAs + 

MASSACHUSETTS INSTITUTE OF TECHNCLUGYs CAMGURIDGEs MASS. 
THE UNLIKELY LCSS OF COGLANT GY SOMc TYPES OF POSTULATED 
PRESSURE VESSEL RUPTURES IN A LAPGEs FOUR-LGUP 2758-wwiTt) 
PRESSURIZED WATER REACTCH HAS EEEN STUVIED TU ASSESS THE 
RELATIVE IMPORTANCE AND CONSEGULNCES UF PRINCIPAL BLCWOCWN 
PROCESSESe TRE COMPUTER CODES *HAM AND REL APS HAVE WEEN 
EMPLOYED AS THE PRINCIPAL TCCLS CF ANALYSISs+ A LARGE NUMBER OF 
COMPUTER RUNS HAVE BEEN MADE WITH VARYING PARAMETERS SUCH AS 
BREAK TIMEs« BREAK LOCATICNs URLAK SIZEs FUEL CLAODING GAP 
CON JUCTANCEs EMERGENCY CORE COOLING INJECTION MUOESs. VOID 
COEGFFICTENTSs ANO PHASE SEPARATICN MCUELS. CLEAR PATTERNS ARE 
UBSERVED ON THE ASYMPTOTIC BEHAVILR OF MANY BLOBDORN 
PARAMETERS. 





14-4-2-3094 
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14-4-5- 325 


14-4-5-340 


14-4-6-356 
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HHENOMENULOGICAL RESEARCH IN LMFGUR ACCIDENT ANALYSIS 

KELBER» Ce Ne 

ARGONNE NATIONAL LABOKATORYs AnCCANEs [ite 
CURRENT NEEOS FUR. AND PRUGHAMS OCF « PHENUMENULOVICAL RESEAICH 
APPLIED TO PRUBLEWS IN ACCIVLENT ANALYSIS OF LIQ“UIDO METAL COOLEU 
FAST GREEDER REACTORS AKE REPCKTED. TitIls sURVEY IS KESTRICTED 
TO PHENOMENA INVOL VEO IN ANALYSIS CF HYPUTHETICAL ACCIUcCNTS - 
SUOT UM VOIDING — COOLANT DYNAMICSs FULL DYNAMICS +s FUEL FAILURE 
PRCPAGATIONs, FUEL COGQLANT INTERACTIUNs POSTACCIOENT HEAT 
HEMOVAL + VESSEL AND PLUG RESFCISEs SULIUM FIRES AND AEHOSOLSs 
AND FISSION PRODUCT TRANSPURTs REPCHTEU FUR EACH CAsé ARE THE 
CURRENT NEEDs THE STATUSe FrE CURRENT PRUGHRAMs ANU Trt ULTIMATE 
OBJECTIVE OF THE APPLICAdLE RESCAPCHe. Tri SURVEY INDICATES THAT 
IN THE RELATIVELY NLAR TERM AN IMPRUVEUD GASIS FUR DESCRIBING 
AND PREDICTING THE COURSE OF 4N ACCIDENT witt PHCEACLY GE 
LEVCLOPEDs IT IS MUCH LESs CERTAIN TO artaT CXTENT IT witt BE 
POSSIBLE TC FACTOR THIS UNJERSTANDLING INTU PLANT LESIGN IN SUCH 
A wAY AS TO DECREASE THE NEGO FOR SIRUNs CUNTAINWERTSs AN 
AUVANCEU TESTING PROGRAM REGUIFING MUCH LARGER SCALE TESTS MAY 
BE NECDED. 


AN ANALYSIS OF CONTROL ROD SYSTCM MALFUNCTIONS IN NULCLEAK POBER REACTCRS 

DUMAs De We + SAXEs He Fe 

NURTH CAROLINA STATE UNIVERSITY s RALC Isis Ne Co 
CCNTROL ROD SYSTEM FAILURES ANRC MALFUNCTIUNS Ake KEVItC@#ED FUR 
ALL OF THE NUCLEAR POWER REACTCRS FROM INCEPTICN TC COMMERCIAL 
OPERATION TRROUGH I971- FAILURE KATES ARE CALCULATED AND TYPES 
OF FAULTS ANALYZED FCR COMMCN CAUSESs SYSTEM PERFCRMANCES ARE 
COMPARED FOR THE MAJOR VENOUKS OF PKESSURIZEUD ANU BOILING WATER 
REACTORS AS BELL AS CTHERSs RESULTS INDICATE THAT CVERALL 
FAILURE RATES FOR THE REACTCHS CCNSIOLRED ARE NUT wi1DELY 
VARLANT. 


CONSE GUENCES OF AN ACCIDENTAL FRELE4SE CF SUDIUM TU TRE ENVIRCNMENT FRCM AN LMFGR 

TADMCRe Jeo 

SURE Q NUCLEAR RESEARCH CENTREs YAVNEs ISRAEL 
A THEORETICAL EVALUATION HAS LEER MAUVE UF THE CUNSEVUENCES OF 
AN ENVIRONMENTAL RELEASE CF SOCIUM IN THe FURM OF AN AIRBORNE 
CLOUD RESULTING FROM A SUDIUM FIRE IN A LIQUID METAL CCUOLED 
FAST BREEVER REACTORe TRE EVALUATION TAKES INTO CUNSIOERATION 
ONLY THE HAZAROS OF THE RAVICISUTOFES OF THE SODIUM. PRUULEMS 
ASSOCIATED WITH ACCOMPANYING FISSICN PRUOUCTS w®eERE NOT 
INCL UVEOe CH THe BASIS CF CCNSERVATIVE ASSUMPTIONSs THE DATA 
SHOW THAT TRE MOST SIGNIFICANT EXPUCSURE wuuiv BE TC A CHILD 
THROUGH THE FURAGE —- CUwW —- MILK FLCU CHAIN PATHeAYs THE *sHOLE 
BODY DOSE FOR AN INSTANTANECUS DIRECT ENVIRCNWENTAL RELEASE OF 
1 G OF SODTUM (CONTAINING Ue31 CURILS UF SODITUM-24 AND 168 A 
104-4) CURIES OF SODIUM-22) WCULD EE ADGOUT (02 KEMe THE 
CORRESPONDING DOSE RESULTING FROM A RELLASE OF 10006 UF SODIUM 
WiTHIN THE REACTOR CCNTAINMENT VESSELs FULLOWED BY A SUUSEQUENT 
CONTAINMENT VESSEL LEAKAGE HATE OF Uel PERCENT PER OAYs #0ULO 
BE ABOUT 13 REMSse RESTRICTICNS ON THE JSt OF MILK AND MILK 
PRODUCTS WOULD CONSIDERAGLY KEOUCE THESE VALUESe CTHER POSSIGLE 
COUNTERMEASURES TrAT MIGHT Ge TAKEN TO COPE wITH THE 
ENVIRONMENTAL HAZARDS AKE ALSO VISCUSSED. 


SYMPOSIUM ON HEALTH PhYSICS IN TrE FEALING ARTS 

HART» Je Co  POSTCNe Jo We 

OAK RIDGE NATICNAL LABURATURYs OAK RIUVGLEs TENNes 
THE SEVENTH MIOVEAR TOPICAL SYMPOSIUM OF TRE HEALTH PHYSICS 
SOCIETYs+ HELO IN SAN JUANs PUCKTU RICUs DECEMBER LI-14s 19726 
DEALT wIiTH FEALTH PHYSICS IN Trt REALING ARTSe TRE SYMPUSIUMs 
WHICH INCLUDED OVER 100 TECrINICAL PAPLRSs AS GRGEANIZED INTO 
NINE SESSIONS CINCLUDING TWO PANEL VISCUSSIONS)« TOPICS 
INCLUDED - WHAT DO WE KNOw AGOUT (KACIATION) EFFECTSs RADIATION 
EXPGSURES IN THE FEALING ARTS+e OPERATIONAL HEALTH PHYSICS AND 
QUALITY CONTROL+ TRAININGse THE STATUS ANU FUTURE TRENUS OF 
HEALTH PHYSICS TRAININGs TECHNCLCOGICAL ASPECTS» GENERAL» 
EXPOSURE REDUCTION METHUDOLUGYs REGULATION VS STANDARVIZATIONs 
AND QUE PASAs HIGHLIGHTS OF THE TECHNICAL SESSIUNRSse INCLUDING 
REFRESHER COURSES AND PANEL OISCUSSIONSs AkE REVIEBLOs AND THE 
COMPLETE SY*POSIUM AGENDA is INCLUCED. 


DENSIFICATION OF REACTOR FUELS 

CULGERT>+ We He 

OAK RIOGE NATIONAL LABORATURYs CAK RIOGEs TENNes 
THE MOVEMENT UF FUEL AS A CONSEQUENCE OF JENSTIFICATIUN @AS 
DETERMINED TO BE THE CAUSE FCR CCLLAFSC OF THE FUEL CLADDING IN 
A NUMBER OF PRESSURIZED WATEK REACTORS» CLAVDING CCLLAPSE 
PRESENTED AN UNEVALUATEO CCNFIGURATION FUR HEAT REMOVAL IN GOTH 
NORMAL AND ACCIDENT SITUATIUNSs+s CN NOVe 146 19726 THE 
KEGULATORY STAFF OF THE UeSe ATCMIC ENERGY CUMMISSION ISSUED 
ITS TECHNICAL REPORT ON DENSIFICATICN OF LIGHT WATER REACTOR 
FUELS. THEN ON FEBse 26 19734 TRE STAFF ISSVED THE REPORT 
ENTITLED ADDITIONAL TESTIMUNY CN FCINT GEACH 2 NUCLEAR PLANT IN 
REGARD TO FUEL DENSIFICATION AND ITs EFFECTS. SECAUSE OF THE 
INTEREST IN THIS SUBJECT» SUMMARIES UF GOTH OF THESE AEC 
REPORTS ARE PRESENTED HERE. ALCNG #I1TH THE GIBLICGRAPHY 
INCLUDED WITH THE NOVEMBER 14 REPORT. 
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14-4-6- 362 ACTIVITY CONFIREMENT AND DECONTAMINATICN AFTER FAILURE CF AN ANTIMONY —- BERYLLIUM SOURCE RUD 

JOSEPH. Jo Wee JRe + LIitTice Jeo Wee Je 

e Ie VU PCAT DE NEMOURS ANDO CUMPANYs AIKENe Se Co 
ANTIMONY IN AN IRRADIATED SOURCE ROU MELTED WRILE TRE RUD WAS 
SUSPENDED IK AIR IN THE K REACTGR KUOOM AT THe SAVANNAH KIVEK 
PLANT. THE FAILUKE KELEASED ASLUT 85-009 CURIES CF ACTIVITYs 
WHICH WAS DISTRIBUTED IN THE KEACTCR KOUM AND THE CUNF INEMENT 
FILTERS IN THE VENTILATICN EXHAUST SYSTEMse THE CCNFINEMENT 
FILTERS PREVENTED A SIGNIFICANT ACTIVITY RELEASts CNLY 3 
MILLICURIES ESCAPED TC THE CAVIKONSs ANU NO DECONTAMINATION WAS 
REGUIRED OUTSIDE THE REACTUR ULILOINGse DECCNTAMIRATICN UF THE 
REACTOR ROOM AND REPLACEMENT CF THE CONTAMINATED FILTER 
COMPARTMENTS REQUIRED ABOUT 3 172 MUNTHS BEFCRE TRE REACTCR WAS 
RETURNED TO NORMAL UPERATION. 


14-5-1-499 HEALTH EFFECTS OF ELECTRICITY GENERATION FROM COALe CllLe AND NUCLEAR FUEL 

LAVEs Le Be + FREEBURGs Le Ceo 

CARNEGIE-MELLON UNIVERSITY +s PITISEURGRs PAs 
OCCUPATIONAL ANCD PUBLIC HEALTH FFECTS GF GENERATING 
ELECTRICITY FROM COAL+s URANIUMs AND Oliv AKE COMPAREDe wITH 
PARTICULAR ATTENTION GIVEN TO ACCICENT ANUO CHRONIC-CISEASE 
RATES FOR FUEL EXTRACTIUN AND AIRSCRNE EMISSIONS FROM PUWER AND 
REPROCESSING PLANTS. IT [5 CCNCLUCEOD THAT URANIUM OFFERS LESS 
OF A HEALTH HAZARD AS A FUEL TRAN COALs Trtt ANALYSIS IS BASED 
ON CURRENT CPERATING PRACTICEs HOwEVERs AUVANCES IN TECHNOLOGY 
CAN BE EXPECTED TO REDUCE GUTH THE CCCUPATIGNAL AND PUBLIC 
HEALTH RISKS FROM THESE FUELS. 


14-9-1-425 INTERNATIONAL VIEWS CN PRINCIPLES AND STANDARDS OF RLACTCR SAFETY 

PALMEKs Je Fe 

ATOMIC ENERGY OF CANADA LIMITESs CHALK RIVER. CNTARIC 
AN [AEA SYMPOSTUM ON PRINCIPLES AND STAND4ARKUS GF REACTOR SAFETY 
WAS HELD FEB. 5-9e 19736 AT TRE NUCLEAR RESEARCH CENTER, 
JULICHs, FEDERAL REPUBLIC UF GERMANY. THE MECTING #As ATTENDED 
BY APPROXIMATELY 250 PARTICIPARTS FROM 30 CUOUNTKIESs AND 40 
PAPERS WERE PRESENTtOe THE PAPERS ARE REVIEWEO AKRD THE PANEL 
DOISCUSSION IS SUMMARIZED TU GIVE SCME INSIGHT INTO 
INTERNATIONAL VIEWS CN THe PRCELEMS RELATED TO KEACTORK SAFETY. 


14-5-1-439 ANS NATION4SL TOPICAL MEETING ON wATCR KEACTOR SAFETY 

COTTRELL « We Be 

JAK RIDGE NATIGNAL LABGORATURYs CAK RIUGEs TrENNe 
A TOPICAL MEETING CN @ATER kKeACTOK SAFETY SPONSORED BY THE 
AMERICAN NUCLEAR SOCIETY. THE ATOMIC INOUSTRIAL FCRUM, THE UAK 
RIDGE NATIONAL LABORATORYs AND TRE UNIVERSITY OF UTAH WAS HELD 
AT SALT LAKE CITYs* MARe 26 TO 236 Ly¥?73e THE MEETING #AS 
ATTENDED BY MURE THAN 360 TECHNICAL SPECIALISTS» ®#HO HEARD A 
TOTAL OF 44 PAPERS If THe FLLLCWING TECHNICAL SESSIONS - 
ACCIDENT ANALYSIS AND PRUGAGILITYs FLUID FLUW DURING LCCAs 
MECHANICAL BEHAVIOR OF MATECKIALSs FCAT TRANSFER DURING LOCA, 
STANDARDS AND SURVEILLANCEs CCO*PUTER CUES AND APPLICATIONSs 
PROTECTION FROM NATURAL AND MAK-MADE PHENOMENAs AND COMPARATI VE 


ANALYSES OF LOCA, CVER HALF CF THE PAPERS AND SESSIONS WERE 
CONCERNED WITH THE LOSS-UF-COUOLANT ACCIDENTs« A PANEL DISCUSSION 
GN». REACTOR SAFETY KESEARCH - whATs WHYs HOWs PRESENTEUL A 


PLETHORA OF VIEWS ON THE SUNJECT. 


14-5-2-446 OZONE FORMATION BY THE RADIOLYSIS OF LIVUIVv NITROGEN — CALCULATICN ANU MEASUREMENT 

GAULTs Je Oe + LOGANs Ke We + CANNER: He Ke 

FEDERAL UNIVERSITY OF SANTA CATARINAs FLORIANOPULISs BRAZIL + 

JNIVERSITY OF MISSOURIs CULUMULAs MOe ‘ 
A SIMPLE EXPERIMENTAL METFUO IS PRESENTLO WHICH ALLCWS AN 
ESTIMATE OF THE AMOUNT CF UZONt PRESENT whHeN OXYGEN 
CONTAMINATED LIQUIO NITROGEN IS EXFOSED TO A RADIATICN FIELD. 
ALSO» IF THE RADIATION LEVEL AND TRE OXYGEN CONCENTRATION ARE 
KNCWNe THE AMOUNT OF OZCNE FCRMED CAN GE CALCULATED. IN OUR 
CASE. THERE IS GOOD AGREEMENT. THE RESULTS INDICATE THAT THE 
CONCENTRATICN GF THE OXYGEN IMPURITY IS MUCH LESS SIGNIFICANT 
THAN PREVIGUSLY SUPPOSED. INSTEAD, THE AMCUNT OF LIGUID 
NITROGEN REMAINING WHEN THE CRYUSTAT IS REFILLED IS THE PRIMARY 
FACTOR IN DETERMINING THE MAXIMUM AMOUNT OF OGZONE TRAT witt BE 
PRESENT AT ANY TIME. 


14-5-2-452 UeSe STUVIES OR LMFOR FUEL BEHAVICR UNDER ACCIDENT CONDITIONS 

CICKERMANs Ceo Eo 

ARGONNE NATIONAL LABCRATORYs AKGCNNEs Ilie 
THIS ARTICLE PRESENTS A BRIEF KEVIEW CF THE Use Se EFFORT. 
BETWEEN FALL 1969 AND SPRING 1972+ KELATING TO EVALUATION OF 
THE BEHAVIOR OF THE FUEL AND CCOLAAT IN LICUID METAL COOLED 
FAST BREEDER REACTORS UNDER ACCIDENT CONUVITIONS. THE 
EXPERIMENTAL WORK IS CENTERED LARGELY AROUND THe TRANSIENT 
REACTOR TEST FACILITYse INVESTIGATICNS OF STEADY-STATE POBER 
OPERATION SUGGEST THAT SAFETY AND RELIAGILITY CAN BE ATTAINED 
EVEN WITH PARTIAL BLOCKAGES OF CCCLANT FLOW. RESULTS LF 
TRANSIENT TESTS ARE LESS SEVERE THAN PREDICTIONS BASED ON 
PESSIMISTIC ASSUMPTICNSe AND ACOITIONAL EFFORT IS REQUIRED TO 
PERMIT ACCURATE MODELING OF DETAILED GEHAVIOK. 
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SNF AK-CIRCUIT ANALYSIS 

RANK INe Jeo Peo 

THE SOEING COMPANYs HOUSTONs TexAs 
BEGINNING IN LATE 1967¢ THE UCEING CUOMPARY IN HOUSTCNs TEXes 
OEVELOPED A COMPUTER AIDED tL ECTRICAL SYSTEMS ANALYSIS 
TECHNIQUE TC HELP ASSURE TRCUVELEFREE UPLCRATICN UF NASA*S APOLLC 
AND SKYLAB FAROWARE. TRE TECHNIQUEs CALLED SNEAK-CIRCUIT 
ANALYSISe IS BASED GN THE DISCCVERY THAT THERE ARE TOPOLOGICAL 
CRITERIA THAT ENAULE PRERECUGNITICN GF A CIRCUIT TO ExXHIett 
UNPLANNED MCOES CF CPERATIONse TRE RESULTS UF SNEAK-CIRCUIT 
ANALYSIS UVER THE LAST S YEAKS HAVE SHUWN THAT IT I5 NC LONGER 
NECESSARY TO ACCEPT THE SUPPUGSITIGN THAT A Fiw UPERATIGNAL 
SURPRISES ARE INEVITABLE IN CCMPLEX ELECTRICAL SYSTEMS 
ELECTRICAL SYSTEMS CAN BE MADE FCOLPRCOF FROM THE OPERATIONAL 
POINT OF VIEWs SPECIFICALLY s SKEAK-CInCUIT ANALYSIS wit 
DISCLUSE ALL LATENT CURRENT PATHS. INADVERTEAT IAHIBITS GR 
ACTEIVATICNSs AMBIGUOUS SYSTLM INUICATIUNSs AND MISLEADING 
CONSOLE LABELSse RELAY RACES+ SKEAK GRUUNUSs AND FLWLER SUPPLY 
CROSSTIES ARE INCLUDED. THIS AnTICLE PRESENTS AN CVERVIc® OF 
THESE PROBLEMS AND CTHER PROOUCTS CF THt ANALYSIS AS FOUND IN 
AEROSPACE, COMMERCIAL» ANU NUCLEAR SYSTLMSs 


DESIGN AND EVALUATION OF FETF CCATAINMENT 
SIMPSUNse Oe Eo 

WESTINGHOUSE HANFORD COMPANY. KICRLANLs WASHe 
THE FAST FLUX TEST FACILITY HAS SLEN THt SsUBYECT CF AN 
EXTENSIVE REGULATORY REVIEW sIMILAR TOU THAT FOR PCeLk REACTOR 
CONSTRUCTION PERMITS. THE KCVIEw EXTENUCD FROM SEPTCMGEx 1970 
TO EARLY 19735 GUT INTERIM AGREEMENTS ALLOB®ECD CONSTRUCTICN TO 
PROCEED WITHOUT VELAYs. A MAJUR PART OF THE REVIcw WAS DIRECTED 
TO THE CONTAINMENT DESIGN AND THE DEFINITICN CF APPRCPRIATE 
BASES FOR EVALUATING THE CONTAINMENT FUR THE CIVtLIO METAL 
COOLED FAST BREEDER REACTOR SYSTEMse STUJIES OF HYFOTRETICAL 
ACCIDENTS WERE CARRIEO UT FUR OVERPOWER ANU LOSS GF COOLING 
CIRCUMSTANCESs ARBITRARILY NEGLECTING RCACTOR SCKAM. INITIAL 
STUDIES INDICATED AN ACCIDENT ENERGY OF 150 Me-SEC OF 
THEORETICALLY AVAILABLE WCRK TC BL KEASUNAGLY CONSERVATIVE. 
MORE RECENT STUDIESs INCORPLCRATING PRELIMINARY RESULTS UF 
RESEARCH AND DEVELOPMENT GASEL CN THE EARLIER STUDIES» 
INDICATE THAT A MUCH LOWER ENERGY 15 MORE REALISTIC. ANALYSES 
AND SCALE MODEL TESTS SHOW THAT THE DESIGN CAN CCATAIN THE 
ENERGY AT 150 Mw—-SEC AND MAINTAIN MECHANICAL INTEGRITY» NOT 
ONLY OF THE CONTAINMENT STRUCTLRE GUT ALSO CF THE REACTOR 
VESSEL AND THE HEAT TRANSPORT SYSTEM. 


MANAGEMENT OF RADIOACTIVE AQUECUS WASTES FROM ALC FUEL REPROCESSING 

LENNEMANNe We Le 

Ue Se ATOMIC ENERGY COMMISSIONs @ASHINGTONs Deo Co 
SINCE 1944 THE Ue Se ATOMIC ENERGY COMMISSION (AND ITS 
PREDECESSOR+e THE MANHATTAN UISTHICT) HAS GEEN OVERSCEING THE 
MANAGEMENT OF RADIOACTIVE WASTLS FROM ITS FUEL REPRCCESSING 
PLANTS WHICH ARE CONTRACTOR OPERATEDse EXPERIENCE OURING THE 
YEARS HAS INDICATED THAT MANAGEMENT OF THESE RADIOACTIVE 
WASTES REQUIRES UNRELENTING EVALUATION AND APPRAISAL SY HIGHER 
MANAGEMENT AND MANAGEMENT GHOUPSe EXPERIENCE WIT LEAKING WASTE 
TANKS AT HANFORDs SAVANNAH RIVER» AND THE NATICNAL REACTOR 
TESTING STATION TO 1972 IS SUMMARIZED. IMPURTANT RELATED 
ACTIVITIES ARE PERIODIC REVILC&S+ FREQUENT ANALYSESs AND 
CONTINUOUS PLANNING. GUIDANCE IS PRUVIULO FOR OLSIGNEXS OF FUEL 
REPROCESSING WASTE MANAGEMENT SYSTEMS INCL UVING SUCH FEATURES 
AS ACID WASTE STORAGE. OOUSLE CCNTAINMENTs PROTECTICN AGAINST 
CREOIBLE FORCES OF NATUREs FACILITIcS FUR EMPTYING #ASTE 
STORAGE TANKS» SPACE AND ACCESSES FUR INSPECTIONs AULUUATE 
RADIATICN MCNITORING DEVICES CCNNECTED TG A CENTRAL RECORDING 
STATIONs ANC SEGREGATIUN ANU OIVERSION CAPAGILITY FOR 
DISCHARGED EFFLUENT AQUEGUS STFLAMS. 


MATERIALS PERFORMANCE AT NUCLEAR POWER PLANTS 
SCOTT+ Ke Lee IRe 

OAK RIOGE NATIONAL LABORATORYs CAK RILGEs TENNs 
SAFETY RELATED OCCURRENCES — FAILURESs+ INCIUVENTSs AND 
DEFICIENCIES — REPORTEO BY LIGFT @ATER REACTOR NUCLEAR POSER 
PLANTS ARE REVIEWED FOR THE PERIOD 1907-19726 THE CCCURRENCES 
ARE LIMITED. HOWEVERs TO THCSE IN wHICH A MATERIAL FAILURE BAS 
INVOLVED. TABLES ARE GIVEN FCR LACH YEARs INOICATING TRL 
FACILITY ANO COMPONENTS INVULVEOs THE CAUSE UF FAILURE. AND THE 
AREA IN WHICH THE OEFICIENCY CFIGINATED (LeEos MATERTAL 
SELECTION, DESIGNs FABRICATICN+ ENSTALLATICNs GPERATICNs CR 
MAINTENANCE) « EACH IACIOENT IS DISCUSSEUs, AND AREAS IN #HICH 
MATERIALS PERFORMANCE CAN GE I¥PROVEL ARE INDICATED. 


NUCLEAR EMERGENCY PLANNING IN TRE STATE OF NEW JERSEY 

AMATOs Ceo Ge 

STATE UF NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, 

TRENTONs Ne Je 
TO MEET THE NECESSITY FUR A PUBLIC CMERGENCY PLAR FOR LARGE 
SCALE RADIATION INCIDENTS. TRE STAT& GOVERNMENT OF NEW JERSEY 
HAS DEVELOPED PIP4Gs. PROCCOURES FOR IMPLEMENTING PROTECTIVE 
ACTION GUIDES. PIPAG IS A CONTINGENCY PLAN GASED CN 
COOPERATIVE. PRUDERT PREPLANNING AIMED TOWARO MAINTAINING 
PUBLIC CONFIDENCE AND CGNTRULLING CUSE AND OCSE CC#MITMENTS. 
THE PLAN IS BASED ON THE LAWse GEOGKAPHY., RESOURCESs AND 


UPERAT IONS 








14-5-1-574 
14-6-1-576 
14-0 - 336 
14- 2-597 
14-6--3-605 
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POLICIES OF NtwW JERSEYe IT MAXIMIZES THe USE CF EXISTING 
RESOURCES AND RELIES ON THE CCNCEPT OF CIVIL DEFENSE 





URGANIZATIONS AS LOCAL GOVERNMENTS IN AN CMEKGENCYs GOTH THE 


TECHNOLOGY AND SUCIULOGY ASPLCTS CF A REACTOR ACCIDENT ARE 


CONSIDERED SINCE PIPAGs. IF EVik IMPLEMENTEDOs WILL OcAlL WITH 


COMMUNITIES OF PECPLEs THE SOCIAL CUNCEPTS UF VISASTER ANCL 


REACTOR ACCICENTS ARE INTROUUCEDs ANDO Tet FACTORS AFFLCTING 
DISASTERSs AS WELL AS PROTECTIVE ACTION LEVELSs *4RE CISCUSSED. 





>TATE RESPONSIBILITIES FOR NUCLEAR POBLCR - LAPP REPCRT TO THE ILLINOIS COMMERCE 

NUCLEAR SAFETY EDITORIAL STAFF AT AK KkIDGL NATICNAL LAGORATORY>s 

JAK RIOGEs TENNe 
FOLLGaING TRE BELATED PUSLIC ANY STATE AWARENESS LF TwO 
INCIOENTS THAT OCCURRED AT itt JRL SOUCN NUCLEAR PCWER STATION IN 
1970 AND 19715 THE STATE O ILLINUIs JUJNOLRE TOOK A SEPARATE 
INVESTIGATICN TO ASSURE THAT Tr PUGLiC HEALTRr AND SAFETY OF 
THE PEOPLE CF ILLINOIS ARE AVEQUATELY sAFE GUARDED. THIS 
INVESTEGATICR #4AS CCNUOUCTEV IN PART GY Uke KALPH LAPP. A 
PRIVATE NUCLEAR CONSULTANTes HIS REPCRT»s SUGMITT*tO TL THe 
ILLINOIS COMMERCE COMMPISSIUN CN DECe 7s L¥72e EXAMINES THE 
INCIDENTS AKD SUBSEVQUENT REVIEWS IN VETAIL AND MAKES 
CONCLUSICNS AND RECOMMENDATICNS RELEVANT TO A STATES 
KE SPONSI BILITY TO LTS PUBLICe TU Trt CATENT THAT THIS 
INFURMATION WGULO BE PERTINENT T Tric INTERACTICAR ®HICH MAY bE 
EXPECTED BETWEEN ANY UTILITY Ane ITs STATE GOVERNMENT. THE 
RELEVANT CONCLUSIONS ARE PRESENTED Ad TAKEN FRCM THE cAPP 
REPORT. 

SITING PRACTICE ANO ITS RELATICN Tu PCPULATICN 

PIPER. He Be + MEDOLESONs Fe Ae 

PROJECT MANAGEMENT CORPCKATICNs CrICAGCs tie AND OAK RIDGE 

4ATITONAL LABORATORY s CAK RIDGEs TENNes 
A STUDY WAS MADE TC OETERMINE TRE RLLATICN GET@ECEN POWER 
REACTOR SITES AND THE SURRULNDING PUPULATICN IN TRE UNITED 
STATES AND IN SOME FCREIGN CCUNTRItse RESULTS SHOW THAT THE 
POPULATION VSes OILSTARCE ENVEC CPE REPREScCNTED BY A CUMSINATIOCN 
F THE INDIAN POINT AND ZIUN SITES HAS SERVED AS AN UPPER 
BOUNDARY IN CURRENT SITING PRACTICE. IT IS ALSO SHOWN THAT Th 
APPLICATION OF ENGINEERED SAFETY FEATURES HAS HAUL N 
DISCERNEBLE EFFECT CA Trt Scie CTICN UF sITESe 

POWER PLANT SAFETY AND EARTHQUAKES 

SMIThse Ce Be 

APPLIED NUCLEONICS COMPANY es LOS ANRGLLESse CALIF e 
THIS ARTICLE STKESSES TRE IMPURTANCe JF CUNSIDERING SETSMIC 
EFFECTS IN THe DESIGN OF PLwER PLANTS € 2 ELECTRICITY 
GENERATION. WITH EMPHASIS ON NUCLEAR 270WeR PLANTSe ThE 
POTENTIAG EFFECTS CN PLANT PERFORMANCE Ake VDESCRIGEUs, Mt THOUS 
FOR SEISMIC ANALYSIS ARE KEVItEwEUs ANU THE NEED FCR SEISMIC 


PRO 
yvuc 
A 
SI 
OAK 
ENE 
AND 
WAS 


COM 
HO 
PEN 


INSTRUMENTATION AND TESTING ARE DISC Ja5t0De 


BABILITY AND CONSEGUENCES CF TRANSPORTATION ACCICENTS IiNVOL 
LEAR FUEL CYCLE 

APPERT+ Le Be + BRCBESTs We Ae + LANGHAARs Jeo We 

SLERs Je Ae 

RIOGE NATICNAL LABORATORY+ CAK RIUGEs TENNe + Ue Se ATOMIC 
RGY COMMISSIONs WASHEINGTCNe Dele + e Ie OV PONT CE NEMOURS 
COMPANY s+ WILMINGTONes Dit es * Ue Se ATOMIC ENERGY COMMISSION 
HINGTGONs OeCe 

FOR 1980 THE PROJECTED ELcCTRICAL GENLRATING CAPACITY OF 
NUCLEAR POWER PLAATS IN THE JUNITEL STATES IS AGUUT 130 Male 
THISs+ IN TURNe wWILt GENCRAT TmOUSANDS UF SHIPMERTS OF 
RADIOACTIVE MATERIALS ANNUALLYs TRE PROGAUILITY CF ACCIOENT 
INVOLVING THESE SHIPMENTS wiTHIN Trt PUGLIC OOMAIN FAS BEEN 
ESTIMATED AND GRUKEN UOe@N INTU FIVe SEVERITY CATEGORIESse IT 
ESTIMATED THAT IN 1980 TRE SHIFMENTS CONSICERED BOULD BE 
INVULVED IN LESS THAN 20 ACCLIOENTSs MOST OF WHICH WOULD RES 
IN ONLY MOOERATE CAMAGE TO Trt SFIPPING SYSTEM AND NU 


VING RADIOACTIVE 


de 


Ss 


Is 


ULT 


SIGNIFICANT NUCLEAR RELATED HAZARCSe AN ESTEMATtE WAS MAVE OF 
THE EFFECT OF AN EXTREMELY SEVERE ACCIDENT INVOLVING LOSS OF 
CONTAMINATEO COOLANT FRCM A SPENT FUEL SHIPPING CASK AND THE 


POSSIBLE EXPOSURE TO THE PUULICe AS A RLSULT OF TRE ESTIMAT 
If 1S CONCLUDED THAT THE LIKELIRUCE OF ANY SERIOUS RAVIULUG 
INJURY IS VERY SMALL AND THe TRANSPURTATION OF NUCLEAR 
MATERIALS IN THE FUEL CYCLE FAS A HIGH JVEGREE OF SAFETY 


PARATIVE RELIAGILITY ANALYSES CF KEACTOR SAFETY SYSTEMS 
WARDs Re Se + SCFULTZs Me As 

NSYLVANIA STATE UNIVERSITY s UNIVERSITY PARKs PENNe 

FIVE REACTOR PRUTECTION SYSTEMS HAVE GEEN ANALYZED USING A 
MOATE CARLO SI MULATICN TECHNICUE TC SULVE FOR SYSTEM 
RELIABILITY AS A FUNCTIUN VF TEST ANDO REPAIR INTERVAL s+ THE 
SYSTEMS WERE EVALUATED FOR JOTR SAFCTY REL IAGILITY AND 
PROTECTION AGAINST FALSE SCKAMSe THE ANALYSIS TECFNIGUE IS 
DESCRIBED IN DETAIL + WITH EMPHASIS ON THE ASSUMPTICNS MADE 
THE VALLOITY OF THE RESULTS. A METRUD JF SCALING THE INPUT 
THE MONTE CARLO PROGRAM BY VARYING THE REPAIR INTERVAL IS 


tSe 
ICAL 


AND 
FOR 


DEVELOPED. THE SYSTEMS ANALYZED INCLUDE FOUR COMMERCIAL REACTOR 
PROTECTION SYSTEMS» EACH DESIGNED UY A DIFFERENT MANUFACTURER. 


AND A PROPOSED SYSTEM, SUGGLSTEUL AT PENNSYLVANIA 3sTATé 


UNIVERSITY. THE RELIABILITIES CF THE SYSTEMS ARE CCMPARED BY 


EXAMINING SYSTEM FAILURE PROBAGILITIESe CONSIVERABLE 


COMMISSIUN 


MATERIAL SHIPMENTS IN 


Trt 





14-6-4-618 


14-6-4-634 


14-6-5-643 


14-6-5-651 


14-6-6-669 
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DIFFERENCES IN PERFORMANCE WERE FCUND IN TRE VARICUS SYSTEMS. 
SUGGESTING THAT STILL BETTER CONFIGURATIONS MAY Yet be 
UG TAINED. 


SAFETY DESIGN BASES CF THE HTGR 


WESSMANe Ge Le + MOFFETT&s Te tHe 


GULF GENERAL ATOMIC COMPANYs SAN CIEGCs CALIF. 


TRE FIGH TEMPERATURE GAS-CUOLEO KEACTUR (HTGR) HAS INHERENT AND 
DESIGN SAFETY FEATURES THAT AkE SIGNIFICANT ANDO UNIGULs 
REQUIRING A NUMBER OF SAFETY CKITERIA ANDO APPKGACFES THAT 
OTFFER MARKEDLY FROM CTHER KEACTOR TY¥Ptoe FIRST» THIS AKTICLE 
BRIEFLY REVIEWS THE DESIGN CF HIGr PLANIS FRAT HAVE bEEN BUILT 
ANC ARE BEING CFFEREOD IN THE UNITED STATESs IT TheENRN REVIESS THE 
SAFETY CONSIDERATIONS iN THE OLsIGN GF THE PLANTS NOw BEING 
OFFEREOs THE UNIQUE FEATURE Ss THEIR OCVLLOPMENTs AND THEIR 
EFFECTS CN SAFETY CRITERIA PRL SESE KI tts #1Th PAKTICULAR 
EMPHASIS ON THE OESIGN BASES CF THt PRESTRESSED CCACKLTE 
REACTOR VESSEL « 


SIZING OF AIR CLEANING SYSTEMS FCR ACCESS TO RUCLEAR PLANT SPACES 


ESTREICHe Pe Jeo 


EBASCC SERVICES ENCORFORAT COs NEW YORKs Neo Vo 


A MATHEMATICAL BASIS IS DEVELCFED TC PROVIDE Trt PRACTICING 
ENGINEER WITH A METHCO FCK SIZING AIK CLEANING SYSTLMS FOR 
NUCLEAR FACILITIES. IN PARTICULARs GENERAL FCRMULAS ARE 
PROVIDED TO RELATE CLEANING ANC CUNTAMINATION DYNAMICS OF AN 
ENCLOSURE SUCH THAT SAFE CONDITIONS ARE UATAINED wWrEN BORKING 
CREWS ENTER. INCLUDED IN THESt CONSIVEKATIONS Is THE SIZING OF 
AN AIR CLEARING SYSTEM TO PRCVIDE RAPID Jt CONTAMINATION OF 
AIRBORNE RADIGACTIVITYs MULTIPLE AKNUCLIVK CUNTAMIRATICN SCURCES, 
LEAK KATE. CIRECT RADIATIUONs CCNTAMINANT MIXING EFFICIENC Ye 
FILTER EFFICIENCIESs AIR CLEANING SYSTEM UOPERATICNAL MCOESs AND 
CRITERIA FOR MAXIMUM PERMISSIGLE CCONCUCNTIRATIONS ARE INTEGRATEO 
INTO THE PROCEDURE. 


PRUBLEMS ANO TECHNIQUES FOR REWCVAL OF KAQUN AND KADCN DAUGHTER PRUODUCTS FROM MINE 


GOODBINe Ase 


UeSe DEPARTMENT OF THE INTERITURs 8ASHINGTUNs DeCe 


VENTILATION @ITH FRESH AIR FAS GEENs AND wilt CUNTINUE TO BE, 
THE PRIMARY SOLUTICN FOR CONTROLLING RAQUN AND KAVON VAUGHTER 
ACTIVITY IN MINESse HMOWEVERs PRUCEDUKLS TO MAKE THE VENTILATION 
PROCESS MORE EFFECTIVE AND TC &eOUCte CONTAMINATICN HAVE BEEN 
PROPOSED. SUCH AS SEALING CFF CRF CLO WORKIANGSs TRE USE OF 
COATINGS TO REDUCE RADON INFLCHe ANY MINE PRESSURIZATIONs AIR 
CLEANING TECHNIQUES HAVE PRCVED SUCCESSFUL IN CERTAIN 
APPLICATIONSs FOR EXAMPLE, RALUCN DAUGHTEKS CAN GE REMOVED BY 
MECHANICAL FILTERING ANO GY ELECTRCSTATIL PRECIPITATION 
METHOOS. BOT OF WHICH REMC VE CONDENSATION NUCLEI TU e#tICH 
RAVON DAUGHTERS BECCME ATTACKEC. Tht KAQON GAS TRAT PASSES 
THROUGH CONTINUFS TO DECAYs ULTs IN Ti#E ABSERCE CF CCNUENSATICN 
NUCLEI «e THE DAUGHTERS HAVE LARGE OIFFUSION LENGTHS ANU ARE 
TRAPPEO ON THE WALLS OF AIR CCURSESs TeHuS INHIGITING THEIR 
GROWTHe RADCN GAS HAS GEEN SUCCESSFULLY REMUVED FROM Altes 

AL THOUGH THERE ARE NC KNCWN REFORTS OF THIS PAVING CEEN DONE IN 
OPERATING MINESe If HAS BEEN CAPTURED UN ACTIVATED CHARCOAL AND 
SILICA GEL AND CHEMICALLY REMCVEOD EY KEACTING WITr A HALOGEN 
FLUORIDE AND A METAL FLUOKIOEc. 


THE ORIGIN AND FINDIAGS GF THe ATOMIC BUMS CASUALTY COMMISSION 
JABLONe Se 
NATIONAL ACADEMY OF SCTENCES+ WASFINGTONs Usele 


THE ATOMIC BOMB CASUALTY COWWISSICHR (AGCC) WAS AUTRCHIZED IN 
NOVEMGER 1947. WHEN IT GECAME APPARENT TO Trt EARLIER 
INVESTIGATICN TEAM THAT LONG TERM STUDIES CF THE SURVIVORS BERE 
REQUIREDe THE ABCC WAS ESTABLISHED UNDER THE NATICNAL RESEARCH 
COUNCIL CF THE NATICRAL ACALCEWMY OF SCIENCES AND FAS SINCEs IN 
COOPERATION @i TH THE JAPANESE INSTITUTE UF HEALTHs MAINTAINED 4 
MEDICAL SURVEILLANCE OF MORE TRAN 100000 INDIVIDUALSe THE 
EXAMINATIONS REVEALED NO SIGNIFICANT CHANGE IN GENETIC EFFECTS. 
AL THOUGH EFFECTS ON GROWTH, MENTAL RETARDATIOGNs ANDO LCNTICULAR 
OPACITIES WERE OBSERVED. THE MAJOR CFFURT OF THC STUDY HAS BEEN 
CONCERNED WITH MORTALITY STUVIES» sHEREIN THE RADIATICN EFFECTS 
ARE MANIFESTED CHIEFLY THROUGH CHANGES IN THE OCCURKENCE OF 
CANCER. THE INCIDENCE OF LEUKEMIA AS A FUNCTION CR DOSEs AGEs 
AND TIME HAS BEEN OBTAINED. FOR SURVIVORS *8HO HAD THE LARGEST 
DOSEs OVER 200 RAOS»s CANCER VEATHS HAVE BEEN ABOUT BU PERCENT 
HIGHER THAN EXPECTATION. NO NCTICEABLE OCIFFERENCE IN DEATH 
RATES BAS OBSERVED FCR ANY CAUSE EXCEPT CANCERs Trt STUDIES ARE 
CONTINUINGse AS THEY SHOULD. AT LEAST THROUGHOUT TRE LIFETIME OF 
THE EXPOSED SURVIVORS. 


SWITCH FAILURES AT NUCLEAR FACILITIES 

CULBERTs We He 

OAK RIDGE NATICNAL LABORATCRY+ CAK RIOGEs TENNe 

SWITCH FAILURES IN NUCLEAR PCBER PLANTS ARE REVIERED FOR THE 
PERIOD 1964 TO MARCH 19734 Tre TYPES OF FAIWKURESe SYSTEMS 
AFFECTEO*s AND THE NUMBER OF FAILURES ARC TABULATED, ANDO 
TECHNIQUES FOR MINIMIZING FAILURES ARE YISCUSSED. 


ATMOSPHERES 
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»- 1-1-0001 REGULATION GF NUCLEAR POWDR REACTCRS 4NDO RELATED FACILITIES 


NUCLEAR SAFETY STAFF 

GCAK RIOGE NATICRAL LABCRATURYs CAK RICGEs TENNe 
THE UeSe ATOMIC ENERGY COMMISSION (AEC) HAS THE RESPCNSIBILITY 
TO PROTECT THE HEALThR ANDO SAFETY OCF THE PUBLIC GY ASSURING THAT 
AN OBNER/ZOPERATOR DESIGNS+ CUILOSs ANDO UPEKATESs ARUD MAINTAINS 
THE INTEGRITY OF +e A NUCLEAR FACILITY UVeRk ITS LIFETIME IN 
ACCORDANCE WITH THE CRITERTAs CODES+s STANUARDOSe ANC REGULATORY 
JUOGMENTS DIRECTED TOBARD THAT cNOe Thils ARTICLE CISCUSSES TRE 
PHILOSOPHY AND MEANS FOR PRUTECTING Tite PUGLIC HEALTRhe THE 
RELEVANT AEC RULES AND REGULATICNSs AS wEli AS TRE VETAILS UF 
THE LICENSING PROCESS ANU Tre AEC INSPECTICN PROGRAM, ARE 
SUMMARIZED. 


1 


IAEA INTERNATIONAL SYMPOSIUMS CN NUCLEAR PUWER PLANT CONTRUL AND INSTRUMENTATION 


HAGENs Co fe + KERLINe Te We 

UAK RIOGE NATIONAL LABURATURY s+ CAK RIVGEs TENRe 
IN RECOGNITION OF THE SIGNIFICANT AOVANCCS GEING MAVE IN THE 
FIELO OF NUCLEAK POWER PLANT CCNTRKCLE ANU INSTRUMENTATICNs THE 
INTERNATIONAL ATOMIC ENERGY AGENCY URGANIZED A SERILS OF 
BIANNUAL SYMPOSIUMWS ON THE SUGYLCT. THEScC MEETINGS PROVIDED 
SPECIALISTS FROM THE MEMUER STATES wiTH AN UPPORTUNITY FOR A 
COMPREHENSIVE EXCHANGE CF INFCRMATIUN GN TRE CURRENT 
INTERNATIONAL STATUS OF THIS I[WPCRTIANT FItlLDe IN THIS ARTICLE 
THE OILSCOURSE FROM THE FIRST MECTING (VIENNAs 19€S) I5 
SUMMARIZED. THE PROCEEDINGS FRCM THE SECUND MEETING (VAIENNAs 
1971) ARE REVIEWED. AND SCMc CF TrE PRESENTATIONS MADE AT THE 
THIRD MEETING (PRAGUE, 1973) Ake DISCUSSED. 


1o-1-3-015 


loa-1-4- 9350 TH ECCS RULE-MAK ING HEARING 

COTTRELL « We Be 

OAK RIOGE NATIONAL LABORATORYs OAK RIUGLs TENNe 
THE GENESIS+ EXPOSITIGNs, ANC SCME OF Tritt RAMIFICATIONS OF THE 
ECCS RULE-MAKING HEARINGs OCCKET RM-SO0—-1ls ARE REVIEWEDse WHEN 
THE AEC PROMULGATED THE INTERIM ACCEPTANCE CRITERIA (IAC) IN 
JUNE OF 1971e A SERIES OF EVENTS Ad INITIATED weiChH iS STILL 
BEING FELT BY THE NUCLEAR COMMUNITYe THIS ARTICLE EXAMINES 
BRIEFLY BHAT THE EMERGENCY CCRKE CCCLING SYSTEM (ECCS) IS AND 
HOw IT PERFORMS IN BOTH PWRS AND E@RSs AS WELL AS THE RESULTS 
OF THE VARIGUS STUDIES AND FESEARCH ANY LcCVELUPMENT (Rd) 
PROGRAMS THAT WERE EXTANT AT THAT TIMEs THE RESULTING 
CONTROVERSTES FOLLOWING PUBLICATION OF Trt IAC PRECIPITATED Trt 
HEARINGs WHICH GEGAN JANs 27+ 1972s AND ENDED JULY 256 19736 


THE COURSE OF THE HEARING ANDO THE AEC CUNCLUDING STATEMENT — IN 
EFFECTs PROPOSED REVISED CRITERIA = AKE SUMMARIZED. ALTHOUGH 
THE PROPOSED CRITERIA HAVE NCT YET BEEN ADCPTEDs THE 


RAMIFICATICNS OF THE HEARING INCL UOe A Kivitw ANDO REOIRECTION 
OF R#0 PROGRAMS, CGNTEMPLATED GLERATING UF SLME EXISTING PLANTS+s 
ANO NEw REACTOR DESIGNS UY TRE VENUOKSe THE AUTHCR CONCLUDES 
THAT THE HEARING WAS A NECESSARY AND CONSTRUCTIVEs IF 
TRAUMATIC. EXPERIENCE. 

POPULATION DOSES FROW THE NUCLEAR INDUSTRY TO 2000 AeDe 

NUCLEAR SAFETY STAFF 

OAK RIDGE NATIONAL LABORATORYs CAK RIOGEs TENNe 
OURING THE NEXT FEw® DECADESs IT IS ANTICIPATED TRAT THE NUCLEAR 
POWER INOUSTRY IN THE UNITEU STATES WILL UNDERGO A REMARKABLE 
GROWTH. TO PROJECT THE EFFECT CF TRIS GRkUwTH ON TRE RADIATION 
OOSES OF THE GENERAL PUBLICs TRE UeSe ATOMIC ENERGY COMMISSION 
MADE A REVIEW OF CURRENT REACTCR UPERATING CAPERIENCES*s FROM 
THIS REVIEW A DETAILED ANALYSIS OF THt RADIATION OCSE TU A 
MAJOR SECTICN OF The COUNTRY ULE TO EFFLUENTS FRCM NUCLEAR 
FACILITIES FOR CONDITIONS PKCJECTED FORK THE YEAR 2000 WAS 
UNDERTAKENes THE STUOY INDICATES THAT THE AVERAGE DCSE TO THE 
UeSe POPULATION FRCM NUCLEAR FCWER wILt INCREAS& FROM AN 
ESTIMATED 04003 MREM PER PERSCN IN 1970 TO AS MUCH AS O62 MREM 
IN THE YEAR 20006 THIS CONTKIBUTICN REMAINS A SMALL FRACTION OF 
THE RAOIATION DOSE FROM EITHER NATURAL UR MAN-MACE SCURCES UF 
IONIZING RADIATION. 


15-1-5-056 


SAFETY RELATEV OCCURRENCES IN NUCLEAR REACTOR POWER PLANTS IN 1972 


SCOTTse Re Le 

OAK RIDGE NATICNAL LABCRATORYs CAK RIUGEs TENNe 
SUMMARIZED AND EVALUATED ARE €44 KEPURTS OF INCIOENTSs 
FAILURESs+ ANO DESIGN OR CONSTRUCTIGN VEFICIENCIES AT LIGHT 
WATER REACTOR CENTRAL POWER STATIONS LURING 19726 TRE MATERIAL 
IS PRESENTED IN TA@LES THAT INCL UOCE THE FREQUENCY OF ITEMS 
REPORTED WITH REGARO TO COMPONENTS» SYSTEMSe CAUSESse SPECIFIC 
DEFICIENCIESse AND TIME OF OCCURRENCE. SELECTED FCR LISCUSSION 
ARE INCIOENTS THAT OCCURRED OUKING CONSTRUCTION ANDO OCCURRENCES 
AT BOILING WATER AND PRESSURIZEVD #ATER RLACTCRS. 


15-1-6-067 


15-1-6-076 EVALUATION OF INCIDENTS OF PRIMARY CCOLANT RELEASE FROM OPERATING BOILING SATER REACTORS 
NUCLEAR SAFETY STAFF 
OAK RIDGE NATIONAL LABORATORYs OAK RIUGEs TENNes 

THE REPORT EVOLVING FROM A KEVIEW UF EIGHT INCIDENTS OF PRIMARY 

COQLANT RELEASES FROM EIGHT OPERATING BUILING WATER REACTORS BY 

A SEVEN MEMBER GROUP FROM THE AEC CIRECTORATE OF LICENSING AND 

OTRECTORATE OF REGULATORY OPERATIUNS IS VESCRIBEDe INCLUDED ARE 

SGURCES FOR OBTAINING THE REPCKT ANDO THE CUMPLETE SECTION ON 


CONCLUSIONS AND RECOMMENDATIONS. 
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19-2-1-127 AECS NUCLEAR SAFETY RESEARCH ObJECTIVES+s PLANS+ ANDO SCHEUWES 
KUUTSe He Jeo Co 
UeSe ATOMIC ENERGY COMMISSIONs wASHINGTONs UeCe 

THE RESEARCH OBJECTIVES AND PACGRAM PLANS OF ThE AECS RECENTLY 
ESTABLISHED OIVISION UF REACTCR SAFETY RESEARCH ARE CISCUSSED. 
THE PRIMARY CBOJECTIVE OF TRE CEIVISICN IS TO PRUVIDE INFURMATICN 
NEEDED BY THE ACKS AND THE REGLULATCRY STAFF SO AS TC AVOID 
UNNECESSARILY STRICT LIMITATICNS ON THe OPERATION OF NUCLEAR 
POWER PLANTS. THE MEANS FCR SATISFYING PUBLIC COKCERN Ret ATED 
TO THE SAFETY OF NUCLEAR PLANTS AND TH CONSERVATISM IMPOSED uY 
LACK OF KNOBLEOGE., AS BEING VEVELOPEU BY Tre SAFETY PRUGKAM, 
ARE DISCUSSED. THE SAFETY PRUJECTS CURRENTLY SPORSCREOD ARE ALL 
RELATED TO WATER REACTOR SAFETYs ALTHUUGH SAFETY STUDIES 
RELATING TO THE HTGR ANU THE LW¥FSR ARE PLANNEOe IN ACOITION TO 
THE LOFT ANDO THE PGF — TWU LARGE PRUGHKAMS @#HICH HAVE BEEN UNDER 
wAY FOR SOME TIME — A NUMBE® CF SMALLinke MORE BASIC PROVECTS 
ARE ALSO UNDER WAY IN THE AREAS CF SLUWUCWN HEAT TRANSFER, 
TaC-PHASE PUMP CHARACTERISTICS+ STEAM WATER MIXINGs AND PRIMARY 
SYSTEM INTEGRITY. SEVERAL AUVITICNAL WATER REACTICR SAFETY 
PROJECTSs SCME BEING INITIATEC AND OTHERS GEING PLANNED. ARE 
IQENTIFIEO AND OISCUSSED. 


15-2-1-132 AEC TESTIMONY AT THE 1973 JCAE HEARINGS UN KEACTOR SAFETY 
COTTRELL + Be Be 
DAK RIOGE NATIONAL LAGUORATORY+ LAK RIDsEs TENNe 
IN PHASE IIA OF TRE JUINT CCMMITTCE ON ATOMIC ENERGYS HEARINGS 
ON REACTOR SAFETYs HELD SEPT.» 25-27 ANDO OCTes Ie 19736 TRE S AEC 
COMMISSIONERS AND 12 OF THEIR STAFF PRESENTED TESTIMCNYs THIS 
TESTIMONY. eHICH IS REVIEWED FERE AS REPORTED IN Trt HEARING 
RECORD. WAS CONCERNED WITH ALL ASPECTS UF CUMMISSICN ACTIVITIES 
RELATED TO THE NUCLEAR POBER—REACTCRK PRUGRAMs INCLUVING (1) 
REACTOR SAFETY RESEARCH AND CEVELCPMENTs (2) WASTE-MANAGEMENT 
INVESTIGATICNSs (3) THE PROTECTION UF MATERIALS AND FACILITIES. 
AND (4) THE AECS REGULATORY ACTIVITIES AS WELi AS THOSE OF THE 
ADVISORY COMMITTEE GN REACTOR SAFEGUARUS ANO THE ATUMIC SAFETY 
AND LICENSIAG BOARD PANEL. TRE PHESENTATIONS AS A @HOLE REFLECT 
TREMENDOUS ACTIVITY ON fre PAKT OF THE AEC TC PRCVIDE FOR THE 
SAFE UTILIZATION OF THIS ENERGY RESUURCEs THE PRESENTATION 
DISCUSSED IN DETAIL MANY ACTUAL ANC PUTENTIAL PRCBELEMS,s 
INCLUDING NEEDED SAFETY RESEARCHs THE ACCIOENT RISK STUDYs 
WASTE MANAGEMENT EXPERIENCEs SAUOTAGEs DIVERSTONs SEACTOR 
LICENSING. INSPECTIONs OPERATING EXPEKIENCEs AND STANDAROS 
DOE VELOPMENT. 


15-2-2-145 LAEA-1leGFR MEETING ON SGO!UM CUMOUSTICN ANU ITS EXTINGUISHMENT 
HILLIARD. Re Ke 

HANFORO ENGINEERING VEVELOPMENT LAUOCRATOKYs RICHLANDs @ASHe 
SPECIALISTS FROM SIX NATICNS PARTICIPATED IN A wCRKING-GROUP 
MEETING ON THE TECHNIQUES AND TECHNULUGY OF SODIUM COMBUSTION 
AND ITS EXTINGUISHMENT. THE MEETING WAS HELO IN RICHLAND, 
WASHes ON MAY 22-25+ 19726 THRE PRINCIPAL TOPICS CCNSIVERKEO BERE 
OETECTION OF SODIUM LEAKS AND FIRESs CXTINGUISHMENT OF SODIUM 
FIRES+ ANO CONTROL OF COMUUSTICN PROVUCTS+ ALTHOUGH MUCH 
INFORMATION ON THESE TUPICS IS NO® AVAILABLE. THE LMFOR 
INOUSTRY WILL REQUIRE ADDITIONAL DEVELOPMENT IN ALL AKREASs 


15-2-3-151 ANTICIPATED TRANSIENTS @ITHOUT SCKAM FOR WATER CCOLED POWER REACTORS 
AEC REGULATORY STAFF 
AEC 
THE ANTICIPATED TRANSIENTS wi TROUT SCRAM (ATwS) KEPCRT FOR 
WATER COOLED NUCLEAR POWER PLANTS PRUVIVES A GENERAL 
EXPLANATION OF THE POSSIGILITY CF CCCURRENCE OF AN ATa@S EVENT 
ANO OF THE NATURE OF THE RESULTANT CONSCQUENCESse Trt 
RELIABILITY REQUIRED OF THE PRCTECTION OR SHUTOOWN SYSTEM TO 
REOUCE TRE ATwS TO AN ACCEPTABLE RISK IS DETERMINEDs AND 
DESIGN ASPECTS AND FAILURE ANALYSES OF THe PROTECTIUN SYSTEM 
ARE DISCUSSED. THE REGULATUKY STAFFS CUNCLUSIGNS ARE GIVENs 
ANDO. WITH THE OBJECTIVE OF IMPROVING REACTOR PLANT SAFETY AND 
PROTECTION SYSTEM RELIAGILITY¥+ AN IMPLEMENTATION PROGRAM 
INCLUOING BACKFITTING IS PRESENTED. 


15-2-3-154 SAFETY ASSESSMENT GF REACTCR SYSTEMS 
GREENs Ase Es 

UNITED KINGOOM ATOMIC ENERGY AUTRCRITYs RISLEYs BARRINGTUNs 

LANCASHIRE s ENGLAND 
THE PRACTICE IN THE UNITED KINGUOM ATOMIC ENERGY AUTHORITY IS 
TO CARRY OUT INDEPENDENT FEC ITAEILITY AND SAFETY ASSESSMENTS OF 
THOSE REACTOR SYSTEMS ON WHICH SAFETY IS DEPENDERT. THE 
INOEPENDENT ASSESSMENT IS CCMPLEMENTARY TO THE DESIGN PROCESSs 
ANOs WHEN THE RESULTS ARE IN AGKEEMENTs GREATER CCNFIDENCE IS 
PLACED IN PROCEEDING WITH THE DEVELUPMENT OF THE SYSTEM OR 
PROJECT.s PRESENTED ARE VIEWPCIATS IN THE UNITEO KINGOUM ON HOW 
SAFETY OF SYSTEMS SHOULD BE PREDICTEDs EMPLOYING COMPONENT 
FAILURE PROBABILITIES INTERPRETED IN THE LIGHT OF *REAL~-WORLD* 
CONSIDOERATICNS.e THE TYPE OF SAFETY ASSESSMENT DESCRIBED HAS 
BEEN SUCCESSFUL IN A NUMBER OF APPLICATIONS+s AND THESE GENEFITS 


ARE REVIEWED. 
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15-2-4-163 FVOLUTION AND CURRENT STATUS OF TRL wie CONTAINMENT SYSTEM 
WADE s Ge Eo 
GENERAL ELECTRIC CUMPANYs SAN JOSts CALIF s 
THE CONTAINMENT SYSTEM Fuk GOITLING<-wATcen REACTORS HAS EVOLVED 
FROM THE ORY SPHERICAL TYPE USE CN DRESDEN I THROULr FOUR 
GENERATIONS OF PRESSURE SUPPKESSION TYPLSe THE MARK I+ IIe AND 
TILT PRESSURE SUPPRESSICN CCNTAINMENT SIZES AND ARRANGEMENTS ARE 
PRESENTED. AND THE KEASONS FUR THE DESIGN EVCLUTICN ARE 
DISCUSSED. TRE FIVE BASIC MCOULES IN THE PRESSUKE SUPPRESSION 
ANALYTICAL MODEL AND A TYPICAL RESPUNSE TU A LOLS CF CLOLANT 
ACCIOENT ARE DESCRIGEDe TRE ITLST PRUGKAM GEING CCNDOUCTED TO 
VERIFY THE NEW PRESSURE SUPFRESSICN HORIZONTAL VENT OESIGN IS 
BRIEFLY DESCRIBED. OVERALL DESIGN CriAKACTERISTICS OF THE 
EMERGENCY CCRE COCLIAG SYSTEM NETWORK, WHICH IS ESSENTIAL IN 
MAINTALNING THE INTEGRITY OF Trt CCNTAINMENTs ARE CUTLINEDe THE 
NE® MARK IIT CONTAINMENT DESIGN ELIMINATES Tre NEED FOR 
INERTINGe THE DESIGN GBJECTIVES Ant OUTLINED FOR THE SYSTEM 
THAT HANOLES TRE HYOROGEN GENERATED SY THe INITIAL METAL BATER 
REACTION OF THE ZIRCONIUM. 
15-2-4-173 NEW ACCEPTANCE CRITERIA FOR EMERGENCY CORE COOLING SYSTEMS OF LIGHT wATER CUOLED NUCLEAR POWER REACTORS 
NUCLEAR SAFETY STAFF 
OAK RIDGE NATICNAL LABURATURYs CAK RIUGEs TENNe 
IN A 1L40—PACE REPORT ISSUED DECe 28s 1973s THE ATCMIC ENERGY 
COMMISSION ESTABLISHED REVISED CCCS DESIGN CRITERIAs GAVE THE 
SCHEOULE FOR TREIR IMPLEMENTATICNe AND PRESENTED A DETAILED 
TECHNICAL JUSTIFICATION FUR THE REVISIUNS.e BECAUSE UF THE 
INTEREST IN THIS MATTER.» wk AkE PRESENTING HERE TRE NEw 
CRITEKIA ANO THE INTRODUCTICA TC THE APORE MENTIONED &AcPORT 
WHICH SUMMAKIZES THE CUMMISSIONS POSITIONe THESt SECTIONS ARE 
PRESENTED BELOW AS THEY APPEAR IN THE CUMMISSION DOCUMENT 
CXCEPT THAT REFERENCED MATERIAL HAS BEEN EXPANDED ANC PLACED AT 
THE END OF THE ARTICLE AND FCCINOTES HAVE BEEN INCLRPURATED 
INTO THE TEXT. THE LENGTit Of TRE REPORT PRLCLUDEL PUBLICATION 
HERE OF THE DETAILED TECHNICAL RATIONALE. GUT THAT MAY GE 
FCUND IN THE DECEMBER 1973 ISSUE GF REGULATORY ADJUDICATION 
ISSUANCES (RAI-73-12)¢ PAGES LOeS—1L1l3d5e THE ECCS RULE-MAKING 
HEARING. DOCKET R¥-SO0—1+ wHICr LEO TU THIS COMMISSICN REPORT>s 
WAS SUMMARIZED IN NUCLEAR SAFETY» VUlL«e 15+ NUe be PAGES 30-556 


15-2-5-185 KADIATION PROTECTION ACTIVITIES CF THE BUREAU UF RADIOLOGICAL HEALTH 

DEVORE s Re Te 

UeSe DFPARTMENT OF HEALTHse EDUCATIONs ANU WELFAREs BASHINGTONs 

UeCe 
THE BUREAU OF RADIOLOGICAL HEALTH CF THE DEPARTMERT CF HEALTH. 
EDUCATION» AND WELFARE HAS AUMEXOUS RESPUNSIBILITIES REGARVING 
THE LIMITATION UF MANS EXPOSURE TU IUNI ZING ANDO AKRONICNIZING 
RADIATIONS. THIS ARTICLE SUMMARIZES MANY OF THE BLREAUS 
ACTIVITIES IN 1972 IN DISCHARGING THESE RESPCNSIBILITIESs 
INCLUDED HEREIN ARE BRIEF REPUCRTS CN THE BUREAUS ®8ORK IN THE 
FOLLOWING AREASe (1) STUDIES CF UIAGNUSTIC X-RAY EXPOSURESse (2) 
DEVELOPMENT OF X-RAY—MACHINE SAFETY STANUAKDs (3) X-RAY-USER 
TRAINING ANO EVUCATIONs (4) OEVELOPMENT OF LASER AND INOUSTRIAL 
X-RAY STANDAROSs (5) DEVELOPMERT CF MICROWAVE-OVEN STANDARD,» 
(6) ENFORCEMENT ACTIVITIESs (7) IMPROVES PROTECTICN IN THE 
HANDLING OF RADIGACTIVE MATERIALS» AND (8) RESEARCH ON 
BIOLOGICAL EFFECTS. 


15-2-S5-190 FOG AND ORTIFT OEPOSITICN FROM cCVAPURATIVE COOLING TOWERS 
HANNAs Se Re 
AIR RESOURCES ATMOSPHERIC TURGULENCE AND DIFFUSION LABORATORY. OAK 
kKIDGE» TENNes 
METHOOS OF DETEKMINING FOG ANU ORIFT DEPOSITIGN OUE TO 
EMISSIONS FRCM EVAPORATIVE CCCLING TOwckS ARE REVIEWED AND 
FORMULAS SUGGESTED THAT CAN GE USED AS A BASIS FCR 
CALCULATIONSe THE GAUSSIAN PLUME FCRMJLA IS RECOMMENVED FOR 
CALCULATING FUG CONCENTRATICAS FROM WHICH VISIBILITY CAN GE 
ESTIMATED. FOR ORIFT OROPLETS wITH DIAMETERS GREATER THAN 200 
MICROMETERS+e DEPOSITION IS CALCULATED GY BALLISTICS METHODS. 
KNOWING THE ENVIRONMENTAL BIND SPEEUL ANDO RELATIVE HUMIDITY AND 
THE VERTICAL VELOCITY OF THE PLUME AND THE DROPLET. EVAPURATICN 
OF THE OROPLETS {S ACCOUNTED FOR. ORIFT URCPLETS wITH OLAMETERS 
LESS THAN 200 MICROMETERS ARE ASSUMED TO BE DISPEKSED ACCORDING 
TO THE GAUSSIAN PLUME FORMULA, WITH THE PLUME TILTED DOWNWARD 
TO ACCOUNT FOR THE SETTLING SPEEO OF THE OROPLET. 


19-2-6-198 SUMMARY OF KECENT ABNCRMAL CCCURRENCES AT POWER REACTOR FACILITIES 
THOMPSONs De 
UeSe ATOMIC ENRRGY COMMISSIONs WASHINGTONs Dele 

THE EDITORS GF NUCLEAR SAFETY FAD PREVIOUSLY GEER EXTRACTING 
INFORMATION ON RECENT OCCURRENCES FROM THE MORE CCMPREHENSI VE 
FILES OF THE NUCLEAR SAFETY INFORMATION CENTERe WE ARE PLEASED 
TO INITIATE IN THES ISSUE A SUMMARY USING PRINTOUT FRIM THE 
RECENTLY ESTABLISHED FILE ON ABNORMAL OCCURRENCE REPORTS WHICH 
HAS BEEN DEVELUPEDO BY THE OFFICE OF GPERATIONS EVALUATIONe AEC 
DOL RECTORATE OF REGULATORY OPERATICKAS. 
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13-3-1-241 WATER REACTOR SAFETY KESEARCH INFCRMATION MCETING 
COTTRELL +» We Be 
OAK RIOGE NATIGNAL LABORATORYs CAK RIDGEs TENNe 
THIS ARTICLE IS A KEVIEa OF Trt #ATER HEACTUR SAFETY KESEARCH 
INFORMATION MEETINGse SPCNSCKED UY THE ALC DIVISICN OF REACTOR 
SAFETY RESEARCHe FELD AT AEC HEADQUARTERS s+ WASHINGTONs VeCes 
VECe4-G6e1973- CVER 150 PEGPLE ATTENUVED THE MEETINGe BUT NO 
PRUCEEDINGS ARE PLANNED. THE MEETING INCLUVED 37 PRESENTATIONS 
GROUPED INTO THE FOLLCWING SESSIONS (1) SEPARATE-cFFECTS 
PROGRAM. (11) LOSS-OF-FLUID TEST (LUFT) PROGRAM, (111) POWER 
BURST FACILITY (PBF) PROGRAM, (IV) LOsS-OF-COOLANT (LOCA) 
ANALYSIS PROGRAMSs+ (V) REACTCR SAFETY STUDIESse (VI) REGULATORY 
TECHNICAL ASSISTANCE PROGKAMSs (VII) HEAVY SstCTICN STEEL 
TECHNOLOGY FROGKAM, (VITIAD REACTCR PRIMARY COULANT SYSTEM PIPE 
RUPTURE STUDIESs ANDO (VILIGB) VENDOR REACTUR SAFETY PRUGRAMSe IT 
Is APPARENT FROM THESE PRESENTATIGNS THAT THE AEC [5 SPCNSOKING 
CXTENSI VE PROGRAMS IN THE AREAS OF ULTH LOCA AND PRIMARY SYSTEM 
INTEGRITYs BUT MUCH WORK REMAINS TC GE VONEs GRIEF SUMMARIES OF 
ALL PRESENTATIONS ARE INCLUDEL. 


THE NEw FEVERAL ATER POLLUTION CCNIRCL ACT AND ITS IMPACT ON NUCLEAR POSER PLANTS Ie APPLICATION UF 
THE FePCA AND RELATED LEGISLATICN TC INJIVIDUAL DVISCHAKGERS THRUUGH PERMIT PROGRAMS 
DAVISse Je Pe 
CONSOLIDATED ECISON COMPANY OF NE® YORKs INCe 

THIS TwO PART ARTICLE PRESENTS A GENERAL OVERVIEW OF THE NEW 

FET =RAL WATER POLLUTIUN CONTROL ACT (ENACTED IN OCTOBER 1972) 

AND OISCUSSES ITS IMPACT ON TRE RECULATIUN LCF NUCLEAR POWER 

FACILITIESs PART I+ INCLULEU HERE, YELSCRIGES THE PERMIT PROGRAM 

FOR THE NATIONAL POLLUTICN CISCHAKGE ELIMINATION SYSTEMs e@HICH 

REPLACES ThE REFUSE ACT PERMIT PRCGKAM ANU REQUIRES A PERMIT 

FOR THE CISCRARGE OF ANY SUPST4NCE TO Trt sATERBAYS OF THE 

UNITED STATES. 


{$-3-1-262 


i5-3-2-276 PROBABILISTIC ASSESSMENT OF AIRCRAFT KiskK FOR NUCLEAR POWER PLANTS 
WALL + Ie Be 
GENERAL ELECTRIC COMPANY. SAN JOSE. CALIF. 

THE RISK TO THE PUBLIC FROM AN AIRCRAFT STRIKING A NUCLEAR 
POWER PLANT HAS BEEN EVALUATED IN A QUANTIFIED MANNER + AIRCRAFT 
ACCIDENT DATA HAVE GEEN ANALYZED TO ESTIMATE THE PROGASic ITY OF 
AN AIRCRAFT STRIKING A TYPICAL NUCLEAR POWER PLANT AT SITES 
ADJACENT TO AND REMOTE FROM AK AIRPORT. IN THE EVENT THAT AN 
ALRCRAFT STRIKES A BUILOINGs Tre KEGIUN OF IMPACT IS GENERALLY 
RESTRICTED TO A LOCAL COMPONERT.s Tet MUDES OF SIGKIFICANT 
DAMAGE ARE DELINEATED (1) PERFORATION AND (2) LOCAL CCLLAPSE.s 
METHODS HAVE GEEN DEVELOPED TO ESTIMATE THE CCNOITIONAL 
PROBABILITIES OF SUCH STRUCTURAL DAMAGE GIVEN AN AIRCRAFT 
STRIKE AND PROBABILITY VALUES CALCULATED FUR A REPRESENTATIVE 
STRUCTURE. ACTUAL RISK TU THE PUBLIC (PROGABILITY VSe 
FRADLOACTIVE-RELEASE MAGNITULE) MAY BE ESTIMATED FROM A 
CLASSIFICATION OF CRITICAL SAFETY CUMPONENTS BY TFEIR 
STRUCTURAL PROTECTION ANU THE LIKELY RELEASE MAGNITUVE IN THE 
EVENT OF THEIR DAMAGEs ALL FCRESEEABLE RELEASES EITHER CAUSE 
INSIGNIFICANT OFF-SITE JOSE Ce FCR MOST SITESs ARE ASSOCIATED 
wITH VERY LCe PROBABILITIES. A GKIEF EVALUATION ShHOBS THAT FIRE 
UPON IMPACT [S NOT A SIGNIFICANT INCREMENT OF RISK. COMPARISON 
OF THESE RISKS TO SUCITALLY ACCEPTADLE HISK LEVELS SHOwS THAT 
REACTOR SITES BEYOND 5S MILES FROM AN AIxKPORT OR AWAY FROM A 
BUSY AIR CORRIDOR SHOUD BE ACCEPTABLE. UTHER POTENTIAL SITES 
NEEO INOIVIOUAL EXAMINATICNs AKOs IN SOME CASES» HARDENING OF 
THE STRUCTURE MAY BE NECESSARY. 


ANALYSIS OF A SUDDEN MAJOR LOSS CF CCOLANT ACCOMPANIED By SERIOUS FAILURE OF EMERGENCY CORE COULING 
CASEs Eo Ge 

UeSe ATOMIC ENERGY COPMISSICNs #ASHINGTONs De Co 
IN AN ARTICLE DERIVED FROM TESTIMONY AT A RECENT PUGLIC HEARING 
ON AN OPERATING LICENSE FOR PRAIRIE ISLAND 1 AND 26 AEC 
TESTIMONY AS TCO THE PROBABILITY OCF A SPECIFIC CLASS 9 
ACCIDENT-A SUDDEN LUSS-OF-CCOLANT ACCIOCNT (LOCA) ACCOMPANIED 
BY A SERIOUS FAILURE OF EMERGERCY CURE CUOLING @#AS PRESENTED. 
IN ARRIVING AT THE CONCLUSICN THAT THE PRUGABILITY FOR SUCH AN 
EVENT WOULD BE LESS THAN LO(EXP-7) PER REACTOR YEAR AND THAT 
THE ENVIRONMENTAL RISK OF SUCH AN ACCIUENT WAS NEGLIGIGLE, 
FATLURE PROGABILITIES WERE ASSIGNED TO THREE STEPS IN THE 
ACCIDENT SEQUENCE. THE LIKELIFCCO GF A SUDDEN MAJCR LOCA @AS IN 
THE RANGE LOCEXP-3)-(EXP-5S) PER REACTOR YEAR, THE LIKELINCOD CF 
SERIOUS EMERGENCY CORE COOLING SYSTEM FAILURE WAS IN THE RANGE 
LOGE XP-—2)-CEXP-4) PER REACTCR YEARs AND THE LIKELInMCCO OF 
CONTAINMENT BREACH WAS IN TRE RANGE LOCEXP-3)-€EXP-4)6 THIS 
ARTICLE SUMMARIZES TRE COMMISSIONS HATIONALE FOR ITS 
PROBABILITY ESTIMATES. 


13-3-2-2385 


1S$-3- 3-292 ANS STANDARD N18.8 ON DESIGN BASES FOR PRUTECTIVE SYSTEMS 
FERGUSONs Re Le 
UeSe ATOMIC ENERGY COMMISSIONs WASHINGTONs De Co 
THE STANDAROS COMMITTEE CF THE AMERICAN NUCLEAR SOCIETY HAS 
DEVELOPED CRITERIA RELATED TO ESTABLISHING THE DESIGN BASES FOR 
THE INTEGRATED RESPCASE OF THE ACTUATOR SYSTEMS. THE PROTECTION 
SYSTEMS+ AND THEIR SUPPCRTIING SYSTEMS TO THE POSTULATED 
ACCIDENTAL EVENTS THAT MIGHT CCCUR DURING THE LIFE UF NUCLEAR 
POWER STATIONS. THESE CRITERIA REPRESENT THE FIRST ATTEMPT TO 
DEVELOP CRITERIA FOR THE INTEGRATED RESPONSE OF THE SEVERAL 
SYSTEMS THAT PROTECT THE STATICN ANDO THE PUBLIC. 
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THE SAFETY ANO CONTROL OF URANIUM-235 SOLUTION IN TANKS CONTAINING A FIXEO NEUTRON ABSORBER 

ROTHEs Re Eo + ALVEREZs Oe Le 

DOw CHEMICAL COMPANY. ROCKY FLATS+s COLUs 
RASCHIG RINGS FAVE BEEN USED FOR CRITICALITY PREVENTION IN THE 
STORAGE OF ENRICHED URANIUM-235 SOLUTION FUR OVER 8 YEARS AT 
THE DOW CHEMICAL COMPANYS NUCLEAR SAFETY LAGORATORY AT ROCKY 
FLATSe C& Oe UNDER NEARLY IDEAL STCRAGE CONDITIONSs THE 
RELATIVELY PURE» LOw ACID SCLLTICN HAS CAUSED NO CCRROSICNe 
PROUVUCTION PLANTS HARCLING INCUSTRKIAL GRAVE SOLUTIONS 
EXPCRIENCE GREATER CORROSIONs REQUIRING UCCASIONAL RING 
REPLACEMENT «s MATERIAL ACCOUNTABILITY PROCEUJURES ALLOW MASS 
BASED INVENTORY MEASUREMENTS TC O41 PERCENT s A NC VEL VOLUME 
CALIGRATION TECHNIQUE ENHANCES THE ACCUKACY AND HEALTH PHYSICS 
SAFETY CF GCOU MATERIAL CCNTKCis WRICH IN TURN CCNTRIBUTES TO 
NUCLEAR SAFETY «+ TRE MORE AN INDUSTRIAL LIQUID DIFFERS FREM THE 
PRESENT SOLUTICNes THE LESS APFLICAELE ARE THE CUNCLUSIONS 
REPORTED HERE. 


13-3-4-295 


15-3-4-302 SEPARATION AND CONTAINMENT OF NOLLE G4stS ( A REVIE® OF NINE PAPERS PRESENTED AT THE 1973 NOBLE GASES 


SYMPOSIUM AT LAS VEGAS ) 
BARTONs Ce Je 
OAK RIDGE NATICNAL LABORATORYs CAK RIGGEs TENNe 
THE NOBLE GASES SYMPOSIUM HELUL IN LAS VEGASe NEVes 
SEPT «24-28s1973+ COVERED ALL IMPORTANT ASPECTS OF THIS TOPICs 
INCLUDING SEPARATION ANU CONTAINWERT CONSIDERED FEREs CHARCOAL 
BEOSse AT AMBIENT OR LOWER TEMPERATURES» PROVIDE A wIDE RANGE OF 
DELAY TIMES TO PERMIT DECAY CF THE SHORT LIVED RAKE GASESse MORE 
SOPHISTICATED TECFNIQUESe SUCH AS CRYOGENIC SYSTEMS AND 
ABSORPTICN IAN LIGUID FLUORCCARBCNS+ CAN MINIMIZE TRE VOLUME OF 
LONG LIVED SEPARATED RARE GASs PRINCIPALLY KRYPTCN-65*+ FOR LONG 
TERM STORAGE. CONTAINMENT CF KFYPTCN-65S IN PRESSURIZED STEEL 
CYLINDERS STOREO IN WELL ENGINEERED FACILITIES IS THE PREFERREC 
METHOO AT PRESENT. 
15-3-5-3056 TAEA-WMO SYMPOSIUM CN THE PHYSICAL BEHAVIOUR OF RADIOCACTIVE CONTAMINANTS IN THE ATMOSPHERE 
HOSKER+s Re Pes Je 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION GAK RIUGEs TENNes 
THIS ARTICLE IS A REVIEW GF A SYMPCSIUM CN THE BERAVIOR CF 
RADIOACTIVE ATMOSPHERIC CCNTAMINANTS+ THe SYMPOSIUM WAS HELD IN 
VIENNAs NOVet2-1L6e1973-6 THECKETICAL AND EXPERIMENTAL KEPORTS CN 
LOCALs REGIGNALs AND GOBAL DISPERSION OF EFFLUENTS ARE 
DISCUSSEDse AS ARE THE PRODUCTICN AND ENVIRCNMENTAL IMPACT OF 
TRE EFFLUENTS. 
5-3-6-3i11 RELEASES OF RADIOACTIVITY IN EFFLUENTS AND SOLID WASTE FRCM NUCLEAR POWER PLANTS IN 1972 
NUCLEAR SAFETY STAFF 
OAK RIOGE NATICNAL LABURATURYs CAK RIDGEs TENNe 
PRESENTED IN THIS ARTICLE IS A TABULATION OCF RAVDICACTIVITY IN 
EFFLUENTS AND SOLID WASTE FRCM NUCLEAK POWER PLANTS FOR 
CALENDAR YEAR 19726 THE DATA INCLUDEL ARE THOSE KEPORTEV BY THE 
LICENSEE EXCEPT FOR CERTAIN CALCULAITICNS MADE BY TRE AEC 
REGULATORY STAFF e A SIMILAk FEPORT wAS MAVE FUR 1571e IT IS 
ALSO SHOWN IN THIS ARTICLE THAT TRE RADIOACTIVITY IN EFFLUENTS 
FROM LICENSED NUCLEAR POWER PLANTS HAS GENERALLY BEEN LOW IN 
COMPARISCN BITH THE LIMITS SET FORTH IN THE UsSe ATOMIC ENERGY 
COMMISSIONS 10 CFR» PART 20+ STANOAKDS FOR PRUTECTICN AGAINST 
RADIATICNe 


15-3-6- 316 VALVE MALFUNCTIONS IN NUCLEAR POWER PLANTS 
NUCLEAR SAFETY STAFF 
OAK RIOGE NATICNAL LABORATORY+ CAK RIOGEs TENNe 
THIS ARTICLE PRESENTS THE RESULTS OF THREE INDEPENDENT SURVEYS 
OF DATA OESCRIBING MALFUNCTICNS Of VALVES USED IN REACTUR 
FACILITIES DURING THREE SEPARATE GUT CVERLAPPING TIME INTERVALS 
ANO A FOURTH SURVEY CF EXPEKIERCE CUNCEKNING THE STRUCTURAL 
INTEGRITY OF VALVES. NONE OF THE VALVE PROBLEWS CCVERED BY THE 
REVIEWS HAVE POSED A THREAT TC TRE HEALTH AND SAFETY OF THE 
OFF-SITE PUBLIC. HOWEVER. IN A FEW CASES» VALVE MALFUNCTIONS 
HAVE LED TO NONRADIOLOGICAL INJURIES TO PLANT PERSCNNEL. THE 
APPARENT RATES OF MALFUACTICK CF VALVES RANGED FROM 265 TO Gel 
PER PLANT PER YEAR» ALTHOUGH ThE HIGHER NUMBER IS BELIEVED 
BIASED BY A LARGE AMOUNT CF PREOPERATIUNAL TEST DATAs THE 
FOURTH SURVEY INDICATED THAT 15 PERCENT OF THE VALVES DID NOT 
MEET WALL THICKNESS SPECIFICATIONS. 





135-4-1-375 THE AEC STUDY ON THE ESTIMATION CF RISKS TU THE PUBLIC FROM POTENTIAL ACCIDENTS IN NUCLEAR POWER PLANTS 

RASMUSSEN.» Ne Ceo 

MASSACHUSETTS INSTITUTE CF TECFNCLCGYs CAMBRIUGEs MASS. 
THE UeS» ATOMIC ENERGY COMMISSION INITIATED A REACTOR SAFETY 
STuDY IN SEPTEMBER 1972 TO ESTIMATE THLE PROGAGILITY OF 
OCCURRENCE OF VARIOUS POTENTIAL ACCIDENTS IN LIGHT WATER 
NUCLEAR POWER PLANTS AND UF THEIR CUNSEQUENCESse THE STUDY IS 
DIVIDED INTO SEVER MAJOR TASKS+ INCLUOING SUCH TOPICS AS THE 
sOENTIFICATION OF ACCIDENT SEQUENCESs THE ASSIGNMENT OF 
PROBABILITIESs FISSION PRODUCT TRANSPORT IN EACH ACCIDENT 
SEQUENCE. FISSION PRODUCT DISTRIBUTION IN THE ENVIRONMENT, 
HEALTH EFFECTS AND PROPERTY CAWAGCEs NONNUCLEAR RISKS» AND 
INTERPRETATION ANDO COMMUNICATICN CF THE MEANING CF LCw 
PROBABILITY EVENTS TO NONTECHNICAL READERSs A FINAL REPORT IS 
EXPECTED IN THE SUMMER OF 1974. 





15-4-1-363 THE ROLE GF THE ATOMIC SAFETY AND LICENSING UOARD PANEL 

GOUDRICHs Ne He 

UeSe ATOMIC ENERGY COMMISSIGNs»s WASHINGTUNs Dele 
(EDITORS NOTE — THIS ARTICLE #45 ACAPTED GY THE NUCLEAR SAFETY 
STAFF FROM THE TESTIMONY OF THE ATCMIC SAFETY ANC LICENSING 
BOARD (ASLO) PANEL CHAIRMAN, NATHANIEL He GOOURICHs, BEFORE THE 
JOINT COMMITTEE CN ATOMIC ENERCY OF THe UeSe CONGRESS ON 
SEPT e27¢19736 CHAIRMAN GOLURIChH GUTLINES TRE ASLE WORK LOAC ANO 
EXPLAINS HOb GCAROS ARE APPCINTEDs. VARIUUS FACETS OF THE 
HEARING PROCESS ARE DISCUSSEUs, INCLUDING SPECIFICALLY THE LEGAL 
BASIS» CONDUCT. ASSETS AND CONTRIBJTIONSs AND OPTIMIZATION. 
SOME RECENT EXPERIENCES ARE ALSO MENTIONED.) THE FUNCTION OF 
THE ATOMIC SAFETY AND LICENSING BOARD (4513) IS TC CONDUCT 
HEL ARINGSs AS NEEDEDs PIURSUART TOC SECe 191 OF THE ATOMIC ENERGY 
ACTse HEARINGS ARE CGNODUCTED IN LACH INSTANCE GY THREE MEMBER 
BOARDS APPOINTED FROM THE MEWGERSHIP OF THE ASLU PANEL +s WHICH 
WAS RECONSTITUTED FOR THIS SCLE PURPOST IN NCVEMBER 1971. PRILR 
TO THAT TIMEs PANEL OFFICIALS AL. SC wERE RESPONSIGLE FOR 
APPELLATE REVIEW OF F ARING BC4KRO CECISIUNS+ THE *4PPEAL 
FUNCTION IS NOW CONDUCTED SEPARATELY BY BOARUS APPOINTED FROM 
AN ATOMIC SAFETY AND LICENSIAG APPEAL PANEL + WHICr UPERATES 
INDEPENJENTLY OF THE ASLB PANEL. 


15-4-2-387 PRESSURE VESSEL FAILURE STATISTICS AND FAILURE PROGADILITIES 
ADVISORY COMMITTEE REACTOR SAFEGUAROSs+ UsSe ATCMIC ENERGY 
COMMEISSIONs WASHINGTONs O+Ce 

(EDI TOR®S NOTE — THIS ARTICLE WAS ADAPTED FROM SECTICN 5S OF 
*REPORT ON THE INTEGRITY CF REACTCR VESosELS FOR LIGHT WATER 
POWER REACTCRS«* WASH-1285-5 PUELISFLD UY THE AEC AOVISUKY 
COMMITTEE ON REACTOR SAFEGUARLS IN JANUARY 1974¢ Tht COITORS 
FELT THAT THE STATISTICAL DATA ON PRESSURE VESSEL FAILURES 
PRESENTED HERE WOULD BE OF FARTICULAR INTEREST TC THE READERS 
OF NUCLEAR SAFETY« THOSE INTERESTED IN THE BACKGROUND AND 
SUPPORTING MATERIAL PRESENTED IN The REMAINDER OF THE REPORT 
MAY OBTAIN A COMPLETE COPY FRCW THE SUPERINTENDERT OF 
DOCUMENTSe UeSe GOVERNMENT PRINTING OFFICEs WASHINGTONe FOR 
$1620.) OPERATING EXPERIENCE wITH NUCLEAR REACTOR PRESSURE 
VESSELS IS IRADEQUATEs BOTH wIiTH RESPECT TO THE AUMBER OF 
VESSEL YEARS OF SERVICE ANC THE NUMBER UF KNOWN CEFECTS,. TO 
PERMIT A OIRECT STATISTICAL DETERMINATION OF THE PROBABILITY 
OF FAILURE. THUS AN ALTERNATE APPKCACH HAS BEEN TAKEN WHICH 
INVOLVES THE FOLLOWING STEPSs te CCNSIDERATICN OF CPERATICNAL 
ANO FAILURE DATA FOR NONNUCLEAP TYPES OF PRESSURIZED 
COMPONENTSs SUCH AS BOILER URUWS ARD UNFIRED PRESSURE VESSELS. 
2e CLASSIFICATION OF THESE NUNKUCLEAR VESSEL FAILURES INTO 
THREE CATEGCRIES ADOPTED FOR THIS ARTICLE. 36 COMPARISON OF THE 
DESIGNse CONSTRUCTIONs INSPECTICN»s AND OPERATING PROCEDURES USED 
FOR BOILER DRUMS AND UNFIRE& PRESSURE VESSELS wITh THUSE USED 
FOR NUCLEAR REACTOR VESSELSs AND ESTIMATION OF THE EFFECTS OF 
ANY OIFFERENCES ON TRE RELATIVE PROGABILITY OF FAILURE OF THE 
TWO TYPES OF VESSELSe 4+ UTILIZATICN OF THE INFORMATICN FROM 
THE ABOVE STEPS TO APPRAISE TRE PROUAGILITY OF DISRUPTIVE 
REACTOR VESSEL FAILURE. 


is 1-2-399 PROBABILISTIC ASSESSMENT OF FLGOLING HAZARUL FOR NUCLEAR POSER PLANTS 

WALL + Ie Be 

GENERAL ELECTRIC CUMPANYs SAN JCSEs CALIFs 
A METHOO IS DESCRIBED FOR ESTIMATING THE PUTENTIAL HAZARD TO A 
NUCLEAR POWER STATICN FROM WAJCK FLUODING OF A NEARBY RIVER. 
THE METHOO, APPLIED TO THE MONTICELLO REACTOR SITE FOR 
ILLUSTRATIONes USES HISTORICAL CATA TO ESTIMATE BCTH THE 
PROBABLE MAGNITUDES AND THE PRCUABILITIES CF CCCURRENCE UF 
FLOODS OURING THE SO-YEAR LIFE CF THE PLANT. THIS APPROACH 
AVOLOS THE LONG EXTRAPOLATICAS FRCW LIMITED DATA ASSCCIATED 
WITH ATTEMPTS TO ESTIMATE TRE MAGNITUDE OF THE PROBABLE MAXIMUM 
FLGODe WHICH MAY FAVE A RETURN PERIOD OF 10000 YEARS» ANDO 
PERMITS THE CALCULATION OF CCNFIDERCE LIMITS ASSOCIATED wiTH 
VEVIATICN FROM THE EXPECTED BEFAVICR.e ON TRE BASIS OF ESTIMATES 
OF POTENTIAL EFFECTS» If IS CCACLUDED THAT A REASCARABLE NUCLEAR 
PLANT DESIGN BASIS WOULD BE TRE FLOOD MAGNITUDE BITH AN 
OCCURRENCE PROBABILITY CF LOC(EXP-4) TO LOCEXP-5S) OURING THE 
NEXT SO-YEAR PERIOD. 


PROTECTION SYSTEM DEVEL CPMENTS ANC TRENOS IN TRE FEDERAL REPUBLIC OF GERMANY 
SCHALLOPP. Be 

BURO SCHALLOPP FUR KERNREAKTOR-—INSTRUMENTIERUNG, BERLIN, 

REPUBLIC OF GERMANY 
THIS ARTICLE REVIEwS SOME OF TRE BASIC IVEAS AND PHILOSOPHIES 
APPLIED TO REACTOR PROTECTICN SYSTEMS IN THE FEDERAL REPUBLIC 
OF GERMANY FROM THE SPECIAL PCINT CF VIEW OF THE ALTHORs 
REVIEWED ARE THE IMPLEMENTATICK ANC APPLICATION OF DESIGNS FOR 
THE SELF-MONITORING OF ELECTRCAIC SYSTEMS AND FOR THE USE OF 
COMPUTERS IA THE PROTECTION SYSTEMS OF EXISTING NUCLEAR POSER 
STATIONS.» 


15-4-3-409 
FEDERAL 


— CHALLENGES FOR POWER INSTRUMENTAT ION 


15-4-3-417 THE 16TH ANNUAL POWER INSTRUMENTATION SYMPOSIUM 
SULOUFF.s Me Oe + HAGERs Eo We 
NUCLEAR PENNSYLVANIA POWER AND LIGHT COMPANYs ALLERTCONs PAs /# 
QAK RIOGE NATICRAL LABORATORY. CA4K RICGEs TENNes 
THE 16TH ANNUAL INSTRUMENT SCCIETY OF AMERICA POWER 
INSTRUMENTATION SYMPOSIUM, CEAREO TO THE THEME *CHALLENGES FOR 
POWER INSTRUMENTATICNs* IS REVIEWEC. 


THE SYMPOSIUM PRESENTED 
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NEw CONCEPTS IN USING EXISTING PROCESS CONTROL INSTRUMENTATIONGS 
A DISCUSSION OF AEC REGULATCRY GUICES AFFECTING INSTRUMENTATION 
FOR ENVIRONMENTAL MONITORING CF PLacR PLANTSs ANC ThE NEED FOR 
INDUSTRY STANDARDS « NE@ APPHLACHES wERE PRESENTED HCLATIVE TU 
CONTROL ROOM DESIGNe SEISMIC CLALIFICATION OF INSTRUMENTATIUN,s 
OIRECT CIGITAL CONTROL DESTIGNSs ANO NITROUS OXIVE AGATEMENT. 


ENE THATICN TESTING FOR THE DETERMINATION CF PRUPERTIES VF SOILS 

RUB INSONs Ge Cos JRe 

CAK RIOGE NATICNAL LABCRATCRHYs CAK KIUGEs TENNe 
SAFE PERFORMANCE OF MANY NUCLi AR FCHER PLANTS IS 
RELATED TO SOIL BERAVIORs PARTICULARLY AS AFFECTEU BY THE 
LOADINGS THAT EARTH QUAKES WAY IMFCSce SITES wilh COMPETENT 
ROCK FUUNDATIONS wiLt BE [INCREASINGLY VIFF ICULT TO ACQUIRE 
BECAUSE CF INTERRELATICAS wITr CNVIRONMENT» LOAL LOCATIGNs AND 
ECCNOMIC FACTORS. CONSEQUENTLY Titt TECHNIQUES USED FCR 
ASSCSSING SOIL PROPERTIES CONSTITUTE 4N INTEGRAL PART UVF THe 
INTEROIsCIPLINARY REVIE® OF SUCH FACILITIcse ALTFCUGH STANDARD 
PENETRATION TESTING Is CNE OF THE MUST wloJtLY USEU TECHNIQUES 
FOR ASSESSING SUIL PRCPERTIESs If > LIMITATIONS ARE NOT weil 
UNDERSTOOOe THIS ARTICLE REVIEWS TRESE CIMITATIONS AND SUGGESTS 
RECOMMENDATICNS @#HEREGY MUkE CUANTIFIAGLE SUIL TESTS MAY BE 
PCSS IBLE. 


15-4-4-423 


INHERENTLY 


15-4-4-432 TOKNADG RESISTANT DESIGN OF NUCLEAR FOWER PLANT STRUCTURES 

MCDONALDe Je Re ¢ MEHTAs Ke Ceo + MINORs Je Eo 

TEXAS TECH UNIVERSITYs LUBBCCK, TEXAS 
THIS ARTICLE REVIEWS THE VAKICUS FACTURS 
RESISTANT DESIGN AND EVALUATES THLIK RELEVANCE IN LIGHT OF 
CURRENT DESIGN CRITERIA. THE FPR SCALE KATINGS UF STORMS AND 
THE RECORD KEEPING EFFORTS OF THE NATIONAL SEVERE SIORMS 
FORECAST CENTER IN KANSAS CITY¥ s+ MC es HAVE GENEKATEU DATA THAT 
PROVIDE A MORE CONCISE UNDERSTANDING OF THE GEOGRAPHICAL 
OISTRIBUTICNS OF TORNADCES ANC THEIR INTENSITY e SUCH DATA HAVE 
RESULTED IN USEFUL REGICN CRITERIA FOR THE CESIGN CF TORNADO 
RESISTANT NUCLEAR PLANTSe Trt AEC CESIGN JASIS TORNADO AND iTS 
IMPLICATIONS ARE DISCUSSEDs witli SFECIFIC REFERENCE TO 
OCCURRENCE ANO INTENSITY VATAs TORNADO - #4IND MODEL Se TORNADO 
STRUCTURE INTERACTICRs. ANC TCRRACC GENEKATED MISSILESs THE USE 
OF TORNADO — WIND MUDELS REPRESENTS A RATICNAL APPRCACH TO 
VETERMINING THE FORCES ON STRUCTURES ANDO ALSU PROVIUCS VATA FOR 
EVALUATING THE FLIGHT POTENTIAL CF MISSILESs TORNACO STRUCTURE 
INTERACTIONs THE PHENOMENON WherREGY THE METEOROLOGICAL EFFECTS 
ARE TRANSLATED INTC LCAOS CN THE STRUCTURE» IS DISCUSSED AT 
LENGTH. A CLEAR UNDERSTANUING GF ThESE LOADS CAN LEAD TO 
ECCNOMY CF CCNSTRUCTIOCN wITHOUT CC¥PRUMISING SAFETY. CURRENTLY 
THERE ARE MANY QUESTICNS RELATING TU UiLslIGN FUER TCRNADC 
GENERATED MISSILES+ RMOPEFULLY FUTUR RESEARCH IN THIS AREA wiit 
LEAD TO AN UNDERSTANDING CF THE PHENOMENON AND ALLOW A RELAXING 
OF THE MISSILE CRITERIA.’ 


InvOtved IN TCRNADU 





CONCERNING Trts As LOW AS PRACTICABLE HEARING 


by-4-5-440 ReEVIE® OF FINAL ENVIRCRMENTAL STATEMERT 
SNYDER» We Se 
OAK RIOGE NATICNAL LABORATORYs OCAK RIOGEs TENNe 
(EDI TOR*S NOTE —- AT THE RECULST OF THE NUCLEAR SAFETY EVITORSs 


We Se SNYDER HAS PREPARED TRE FOLLOWING KEVIE® OF THE FINAL 
ENVIRONMENTAL STATEMENT (FES) IN TRE *AS LOW AS PRACTICABLE® 
HEAR INGe SNYDER MAKES NO ATTEMPT TC COMMENT CN EXTERKAL EVENTS 
THAT OCCURRED EITRER BEFCRKE Ce SINCE THt REARING UR UN 
INFORMATION INCLUDED IN THE HEARING GUT NOT IN THE FESe 
HOWEVER. IN THIS REVIEW HE KAS REACHED A COMPROMISE CN THE 
VARIOUS QUESTIONS AT ISSUE+s A CCMFPRCMISE THAT IS COMMENSURATE 
WITH HIS RESPUNSIBILITY IN ACCEPTING THIS TASKe)d 
{5-4-%5- 443 CONCLUVING STATEMENT CF THE AEC KEGULATORY STAFF IN Tres AS LOW AS PRACTICABLE HEARING 

(EDITOR*S NOTE — THE CONCLUOING STATEMENT CF THE AEC 

REGULATORY STAFF IN TRE "AS LU®@ AS PRACTICAULE*® HEARINGe DOCKET 

NOs RM-S50-2+ WAS ISSUED ON FEGe 206 1974s IN ADDITION TO THE 

. 145-PAGE STATEMENT.» THE REGULATORY STAFF SIMULTANEOUSLY 

RELEASED A 450—-PAGE ATTACHMENT CONTAINING THE TEXT OF FIVE 

ORAFT REGULATORY GUIDES THAT PROVILE MODELS AND PARAMETERS FOR 

CALCULATING AVERAGE EXPECTED RELEASESe THE *AS LOW AS 

PRACTICABLE*® HEARINGse @#HICH BEGAN IN JANUARY 19726 iS NOW 

NEARING COMPLETIONs BUT IT WiLt BE SEVEKAL MONTHS BcFURE THE 

PROPOSED RULES OR SOME VARIATiCN CF THEM ARE PUULISHED IN THE 

FEDERAL REGISTER WITH AN EFFECTIVE OATEs IN THE MEANTIME» THE 

REGULATORY STAFF*S CONCLULING STATEMENT PROVIDES THE GEST 

INTERIM GUIOANCE AVAILABLE s ALTHOUGH THE LENGTH CF THIS 

STATEMENT, COMPLETE WITH TRE REGULATORY STAFF'S OISCUSSION OF 

ITS RECOMMENDATIONS AND COST BENEFIT CONSIDERATICNS PRECLUDES 

PUBLICATION FEREs WE ARE REPROOUCING THE INTROOUCTION TO THE 

STATEMENT (ENCLUDING THE REGULATORY STAFF*S CGNCLUSIONS AND 

RECOMMENDATIONS) AND THE PRCPCSED RULE ITSELF. PERSUNS 

INTERESTED IN MORE DETAILS SHCULD EXAMINE THE FULL REPORTs 

WHICH IS A PART OF THE HEARING RECCRDs IN ADDITICNe THE FINAL 

ENVIRONMENTAL STATEMENT IS HEVIEWEC IN THe PRECEOING ARTICLE OF 

THIS ISSUE OF NUCLEAR SAFETY. THE TaO SECTICNS OF THE 

CONCLUDING STATEMENT ARE PRESERTED HERE VERGATIMs INCLUDING THE 

STAFF*S USE OF FCOTNOTES AND REFERENCES.) 
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15-4-5-453 POPULATION EXPOSURE TC X-RAYS - UeSe 1970 
(EDL TOR® S NCTE — BHILE THE AKUCLEAR INDUSTRY IS BEING REQUIRED 
TO REDUCE EXPOSURE LEVELS TO *AS LOW As PRACTICABLEs* THE 
MEDICAL PROFESSICK CCNTINVES TC BE THE YVO4INANT SCURCE OF 
NGNGACK GROUND RADIATION EXPOSURE TC THE PUPULATICK. TRE ENTIRE 
SUMMARY SECTION OF THE PUBLIC FEALTH SERVICE HKEPORT ON 
*POPULATION EXPOSURE TO X-RAYS - UsSe 19706 *UOHEW (FCA) 
PUBLICATION 73-8047- [35 QUOTED UELOwe ALTHOUGH TRE REPORT DOES 
NOT PRESENT A CONCLUSICN AS TC THE AVERAGE POPULATICN EXPOSURE 
FRCM MEDICAL RADIATIONs SUCH A NUMBER MAY BE CALCULATED FROM 
THE DATA GIVENese THE 137-PAGE REPORT INCLUDES A CC WPREHENSIVE 
ASSESSMENT OF MEDICAL EXPGSLRES IN THE UNITED STATES BY 
REGIONS» TYPE OF EXAMINATION, AGE OF ECQUIPMENTs ETCes WITH THE 
DETAILED DATA IN APPENDIXES. TrC REPORT CARRIES A OATE OF 
NOVEMBER 1973+ ALTHOUGH IT wAS DISTRIBUTED IN APRIL 19745 AND 
MAY BE PURCHASED FROW THE SUPLEINTENODENT OF DOCUMENTSs UeSe 
GOVERNMENT PRINTING OFFICE. BASHINGTONs DeCe)d 


1o-4-6-455 UNEXPECTED MELTCOWN OF SCHAP UFAKRIUM — ALUMINUM CEKMET CORES DURING ULIGASSING 

GRAVs Le We 

SAVANNAH RIVER LABORATORYs AIKENs SOLTM CARULINA 
DURING ROUTINE OUTGASSING OF SCRAP URANIUM — ALUMINUM CERMET 
CORES» UNEXPECTED EXOTHERMIC KEACTICNS RELEASED SUFFICIENT 
ENERGY TO MELT NIKE CORES. IN TRE SUBSEGUENT INVESTIGATION, 
COMPOUNDS IN THE SCRAP URANIUM BERE IDENTIFIED, AND THt 
HISTORY OF THE MATERIAL WAS CEFINEDs Tit INCIVENT wAS INITIATED 
BY REACTIONS AT ABOUT 350C ELTRECR POWOLREO ALUMINUM METAL AND 
MIXED URANATE SALTS+ WHICH KELEASEO SUFFICIENT ENERGY TO 
INITIATE OTHER ALUPMIROTHERMIC BKEACTIUNS.e A PLAUSIGLE KEACTION 
SEQUENCE IS POSTULATED TO ACCCUNT FCR Trt ENERGY RELEASED IN 
THE INCIDENT. 


15-4-6-46) THE LEAK OF TANK 106-T AT HANFCKO 

ROBINSCNe Re Ae 

OAK RIOGE NATICNAL LABORATORY+ CAK RIOGEs TENNe 
THIS ARTICLE REVIEWS AN INCIOERT IN WHICH APPROAKIMATELY 1152000 
GAL OF RADICACTIVE LCEQUID wASTtE LEAKED FRUM A 533,000-GAL 
UNDERGROUND STORAGE TANK AT THE HANFURU PLANT OF TRE Uede 
ATCMIC ENERGY COMMISSION IN 1973-6 THE ENSYING INVESTIGATION 
INDICATED THAT THE LEAKED MATERIAL WAS HKETAINED IN TRE SOUL IN 
THE VICINITY OF THE WASTE TANKS ANDO POSED NO THREAT Tu THE 
WORKERS AND THE NEARBY COLUMBIA RIVER. HOWEVERs THE 
INVESTIGATION DID POINT OUT THE NitD FUR IMPROVEC #CALTORING 
PRCCEDURES+ BHICH ARE PRESENTLY BLING IMPLEMENTED. 


85-9- 1-313 SAFEGUAROS AGAINST THE THEFT GR LCIVERSION UF RUCLEAR #ATERIALS 
NUCLEAR SAFETY STAFF 
CAK RIOGE NATICNAL LABORATORY + CAK RIOUGEs TENNs 

DIVERSION OF SPECIAL NUCLEAR MATERTAL PRESENTS A THREAT AS AN 
EXPLOSIVE WEAPON. AS A GIOLCCICAL PCISUNs OR AS A RADIATICN 
SOURCE. HOWEVER. THERE ARE CNiLY A FEW STEPS IN TRE NUCLEAR FUEL 
CYCLE WHICH AKE VULNERABLE TC CIVERSIOGN OR SABOTAGE. THESE 
STEPS ARE IOENTIFIED. THE PRCTECTIVE MEASURES REQUIRED BY THE 
COMMISSICN BOTH ON SITE AND IK TRANSIT ARE DESCRIBEVUs AS ARE 
THE RESEARCH AND OLCVELOPMENT THAT ARE UNDER WAY TC IMPROVE THE 
CAPABILITY OF THE UeSe SAFEGUARDS. 


&S-S- 1-S19 UNDERGROUND NUCLEAR PLANT SITIAG — A TECHNICAL AND SAFETY ASSESSMENT 

CROWLEVs+ Je He + UOANe Pe te *# MCCREATHs Oe Re 

UNITED ENGINEERS AND CCASTRUCTORSs INCese PHILAJELPHI A, PA. 
THE SITING OF NUCLEAR PLANTS UNVERGROUND IS EXAMERED BROACLY Ch 
THE BASIS OF TECHNICAL FEASTEILITYs DESIGNe SAFETYs ANDO 
ECONOMICS. OISCUSSION IS GENERAL FCK ALt REACTOR TYPES AND 
UNDERGROUND SITING ALTERNATIVES. GUT SPLCIFIC DETAILS ARE 
MAINLY REFERRED TO A 1000-Me FRESSURIZED #ATER KEACTOR LOCATED 
IN A DEEP ROCK CAVERN. CONCLUSIONS AKE THAT CURRENT TECHNOLOGY 
IS ENTIRELY ADEQUATE AND THAT TRE ENHANCE’ OD SAFETY POSTURE OF AN 
UNDERGROUND SITE MAY FACILITATE CLCSE-IN SITING ARO WITH NO 
GREATER RISK OR POSSIBLY LESS THAN THAT OF A SURFACE SITEs 
ECONOMIC TRADE-OFFS ARE IVERTIFIEOs. ANU IT HAS NCT BEEN CLEARLY 
ESTABLISHED THAT UNDERGROUNC SITING WOULY RESULT IN AN ECONOMIC 
PENALTY. 


15-5-2-535 COMPUTER CODES FOR AKRALYZING NUCLEAR ACCIDENTS 
WEINTCNs Me Le 
OAK RIOGE NATICNAL LABORATCRYs CAK RIOGEs TENNe 
MARY COMPUTER CODES HAVE BEEN OL VELUPLO FOR USE IN VARIOUS 
ASPECTS OF NUCLEAR ACCIDENT ANRALYSISs THE NUCLEAR SAFETY 
INFORMATION CENTER HAS SEPARATED OVLR 180 OF THESE CODES INTO 
13 GROUPS AND TABULATED THEW. TRE RESULTING TABLE GIVES NAME OF 
CODE+ MACHINE ON WHICH IT IS CPERAGLEs LTS LANGUAGE, CORPORATE 
AUTHOR. A STATEMEART GF wHAT TRE CODE LUESs A REFERENCE 
CITATION, AND DATE OF THE REFERENCE. 
§5-5-3-534 A PROGRESS REPORT ON THE USE OF ACOUSTIC EMISSION TO OLTECT INCIPIENT FAILURE IN NUCLEAR PRESSURE 
VESSELS 


BELiL+s Re Le 

CELSCEO+ CANOGA PARK» CALIF. 
SIGNIFICANT ADVANCES IN THE TECHNOLOGY AND APPLICATICN OF THE 
ACOUSTIC EMISSION PHENOMENON TC DETECTION» LOCATICNs 4ND 
CHARACTERIZATION OF INCIPIENT FAILURE MECHANISMS IN PRESSURE 
VESSELS HAVE BEEN MADE GVERK THE LAST SEVERAL YEARS». IN ADDITION 








15 -5-4-572 THE 
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TO PROGRAMS CARRIED CUP BY VEVELUPMENT LABGKATUORIES AND PRIVATE 
RESEARCH FACILITIESs THE GOVERNMENT AND THE UTILITY INOUSTRY 
HAVE ALSC SPONSORED PROGKAMS TFAT HAVE GREATLY INCREASED THE 
SCOPE AND APPLICABILITY CF THE TECHNIQUC TC NUCLEAR PRESSURE 
VESSEL INSPECTIONs BOTH PERICCIC AYOROTEST MONITORING elt 
ACCUSTIC EMISSION AND CONTINUCUS ACOUSTIC EMISSICN SURVEILLANCE 
ARE FEASIBLE FOR APPLICATICN TC BOILING WATER REACTCR AND 
PRESSURIZED BATER REACTCR PRESSJRE VESSEL Se BOTH APPROACHES 
HAVE THEIR LIMITATIONS AND ADVANTAGES UUTs IN GERERAL, APPEAR 
TO PROVIDE MORE INFORMATION ON THE INTEGRITY OF THE NUCLEAR 
PRESSURE VESSEL THAN ANY CTHER ACNOCESTRUCTIVE TESTING TECHNIQUE 
PRESENTLY USED. ALTHOUGH KESEARCH AND DEVELOPMENT ®ORK IS 
CUNTINUING @ITH REGARD TC GteTTER DETERMINING THE SEVERITY OF 
THE ACOUSTIC EMISSION SUURCL Ss CGONSIDERKAULE FIELD APPLICATION 
IS ALREADY PROVIDING USEFUL EASE-LINE ANU GPERATING 
INFORMATION. 


NUCLEAR SAFETY PROGRAM AT DU CrEMICAL COMPANYS ROCKY FLATS PLANT 


SCHUSKEs Ce Le + MCCARTHYs Jeo Ce 
Trt OOW CHCMICAL COMPANYs GOLUVEN,s CCLCe. 


THE NUCLEAR SAFETY PROGRAM FCR THE JVOw—AEC PROOUCTICN AND 
RESEARCH COMPLEX AT ROCKY FLATS BEGAN IN 19526 SINCE THENs 
CONSIDERABLE CHANGES HAVE GEEN MAVE IN THE RESPONSIBILITIES OF 
THE NUCLEAR SAFETY AND OPERATING GRUUPSe THESE RESPCASISILITIES 
INCLUDE THE TRAINING CF PERSCAKREL + THe AVIITING CF OPERATIONS, 
AND THE PERFORMING OF MAXIMUM CREDIBLE ACCIOENT REVIEWS OF 
PLANT FACILITIESe SIGNIFICANT CHANGES IN AUMINISTRATIVE 
POLICIES AND OOCUMENTATICN CF THESE PULICIES WERE BROUGHT ABOUT 
OwING TO THE IN®LUENCE OF THE COMPANY MANAGEMENT COMMITTEES AND 
THE AEC ALBUQUERQUE CPERATICAS OFFICEe THESE CHANGES Ate 
UILSCUSSED HERE. PART IIe TU APPEAR IN THE NEXT ISSUE UF NUCLEAR 
SAFETY« OITSCUSSES THE IMPACT CF UUR EXPERIMENTAL ANU 
COMPUTATIONAL PROGRAMS CN PLANT OPERATIONS s 


15-5-5-545 THE LAW AND LOW LEVEL RADIATION 
EASONs Co Fe + STe OENIS+ Ne Vo 


Ue 


Se ATOMIC ENERGY COMMISSICNs wASHINGTONe Ve Co 

UNE OCF THE RESPONSIBILITIES CF THE HEALTH PHYSICIST IS TO 
RECOMMEND AND ENFORCE RADIATICN PRCTECTION STANDARDS BASED UPON 
RECOGNIZED CCCUPATIGNAL KADIATION EXPOSJRE GUIDES. IT FOLLOUMSs 
THEREFORE. THAT THE HEALTH PHYSICIST.» GECAUSE OF FIS BACKGROUND 
ANC TECHNICAL KNOWLEOGE.s wilt PLAY A KEY ROLE IN EVALUATING A 
CLAIM ALLEGEDLY ARISING CUT CF EXFUSURE TU IONIZING RAUDIATION,s 
THiS ARTI@LE EXAMINES A NUMUER OF LATENT RAVIATICN INJURY CASES 
WITH PARTICULAR EMPHASIS CN TRE KINOS UF RADIATICN RECORDS 
OFFERED IN EVIDENCEs THE ATURE CF THE EXPERT TESTIMCNY BY BOTH 
THE HEALTH PHYSICIST AND THE MEDICAL EXPERTs AND THE 
CUNCLUSIONS OF THE COURT CR ECARD IN THE FINAL ACJUDICATION OF 
THE CLAIMe ThE ARTICLE ALSO EXPLORES THE VIEWS UF THOSE BHO 
HOLD THAT THE PRESENT LEGAL SYSTEM IN THE UNITED STATES IS NOT 
APPROPRIATE FOR THE HANOLING Cf LATENT INJURY CLAIWS. 


1S-5-5-592 SYMPOSIUM ON CCOL ING-TOWER ERVIKCAMENT - 1974 
TAYLOR» Fe Gee JRe 
QAK RIUGE NATICNAL LABORATORYs OAK RIDGEs TENNe 


A SYMPOSIUM CONCERNING THE ENVIRUNMCNTAL ASPECTS OF COOLING 
TOWERS WAS FELD AT THE UNIVERSITY CF MARYLAND, CCiLEGE PARKs 
MDes MARe 4-Ge 1974s THE MEETING» SPUNSURED BY TRE UeSe ATOMIC 
ENERGY COMMISSION AND THE STATE OF MARYLANC POWER PLANT SITING 
PROGRAM. CONSISTED OF SIX TECHNICAL SESSIONS WITH INVITED 
SPEAKERS FROM UNIVERSITY s GCVERNMENTs ILNOUSTRYe AND UTILITY 
SPECIALISTS PRESENTING A STATE OF THE ART SURVEYse ATTENDANCE 
WAS LIMITED BY INVITATICN TC TROSE ACTIVELY INVOLVED IN COOLING 
TO#ER RESEARCH IN ORDER TO ENHANCE THE FREt EXCHANGE OF IDEAS 
IN VISCUSSICN FOLLOWING THE PRESENTATIONSe UNE HUNVKEVD AND 
FIFTY ATTENDEES+e INCLUDING FKEPRESERTATIVES FROM FOUR FOREIGN 
CCUNTRIESs EXCHANGED VIEWS TO MESH THE VARIED TECHAICAL 
SESSIONS INTO A CCWPREHENSIVE SYMPOSIUM. 


15-5-5-599 EVALUATION OF NUCLEAR POWER PLANT AVAILAGILITY 
NUCLEAR SAFETY STAFF 
OAK RIDGE NATIONAL LAGORATURYs CAK RIUGEs TENNes 


A STUDY WAS MADE OF NUCLEAR ANC FOSSIL POWER PLANT OPERATING 
EXPERIENCE TO COMPARE PLANT AVAILAEILITY ANDO TO DETERMINE THE 
CAUSE ANDO SAFETY SIGNIFICANCE GF PLANT OUTAGES FOR NUCLEAR 
PLANTS. RESULTS SHOWED THAT TRE AVAILAGILITY OF TRE NUCLEAR 
POWER PLANTS IS LOWER THAN THE GENERAL DESIGN OBVYECTIVE OURING 
THE FIRST 1 TO 3 YEARS OCF CCWMERCIAL SERVICEs FOLLOWING THIS 
PERIOD OF OPERATION», HOWEVER. AVERAGE AVAILABILITY HAS 
APPROACHED OR EXCEEDED 80 PERCENTs THE AVERAGE AVAILAUVILITY OF 
NUCLEAR PLANTS HAS 5EEN NEARLY THE SAME AS THAT CF FOSSIL 
PLANTS OF APPROXIMATELY THE SAME SIZE JURING THE 12-YEARK PERIOO 
1960 TO 1971s APPROXIMATELY HALF OF THE FORCED OQUTAGES OF 
NUCLEAR PLANTS RESULTED FROM EVENTS THAT ARE CONSIDERED TC HAVE 
SAFETY SIGNIFICANCE. IN NO CASEs HOWEVERs WAS THERE INJURY TO 
THE PUBLIC OR & RELEASE UF KADIGCACTIVE MATERIALS IN EXCESS OF 
PERMISSIBLE LEVELS. 
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NOVEL SITING SOLUTIONS FOR NUCLEAR PUWER PLANTS 
YADIGAROGLUs Ge *¢ ANDERSENs de Oe 
UNIVERSITY OF CALIFORNIAs GERKELCYs CALIF. 


THIS ARTICLE IS A REVIEW UF TRE CCNFERENCE ON NOVEL SITING 
SOLUTIONS FCR NUCLEAR PCWER PLANTS+ HELL IN SAN FRANCISCO, 
CALIFes NOVe 8-G9s 19736 THe STATE Ce THe ART CF WAJCK 
TECHNOLOGIES FOR CFFSHOKE AKC UNCERGROUWY SITING IS REVIE BED 
BOTH IN TERMS OF DECOUPLING THE LICENSING CF REACTCRS FROM SITE 
RELATED ENVIRONMENTAL FACTORS 4NO ENGINEEKINGs FINANCIAL» AND 
REGULATORY UNCERTAINTIES.» PRCELEMS OF COMPREHENSIVE SITE 
EVALUATION AND TECHNOLOGY ASSESSMENT AassSOCIATED BITH Tie SE 
INNOVATE WE CCNCEPTS ARE ALSC CISCUSSELe THE CCNPERENCE 
PARTICIPANTS AGREED TRAT MAJCK NEw TECHNOLCGILS FCR EXTENDING 
SITING OPTICNS ARE AVAILABLE se CFFSHURE GREAKWATEK PRUTECTED 
POWER PLANTS SEEM TO ENJCY ALWCST UNIVERSAL ACCCRPTANCE AMCNG 
ARCHITECT ENGINEER AND UTILITY PLANNERSs ULT OPINICNS sERE 
STRONGLY DIVIDED ON THE SAFETY AND ECONUMICS OF CTFER NOVEL 
CONCEPTS.« 


GENEF IT COST ANALYSES IN LICENSING OF NUCLEAR POWER REACTORS 
HILL» Re Me € GBRYANe Re He + NICHCLESse Ge Le 
QAK RIDGE NATIONAL LABORATORYs CAK RIOGEs TENNe 


THIS ARTICLE DESCRIBES THE EVCLUTICN OF A METHOD USEUL TO 
DEVELOP BENEFIT COST ANALYSES FOR INCLUSION IN ENVEIRCNMENT AL 
STATEMENTS PREPARED FOR THE AEC DIRECTORATE OF LICENSINGse THE 
ARTICLE DISCUSSES (1) THE HISTCRY Cf THE FEDERAL GCVERAMENTS 
DEVELOPMENT OF GENEF IT CUST ANALYSES FUR #ATER RESOURCES 
PROJECTSs (2) THE EFFECT GF THE CALVERT CLIFFS CASE ON AEC 
LICENSING ACTIVITIESs (3) TRE DEVELUPMENT OF AEC GUIDES FOR 
PREPARATION OF ENVIRCNMENTAL REPORTS AND BENEFIT COST ANALYSES 
AND THEIR EFFECT ON OTHER ACTIVITIESs AND (4) SCME POSSIBLE 
TRENDS IN THE DEVELCPMENT ANU USE Cf BENLFIT COST ANALYSES 
DEVELOPED FOR ENVIRONMENTAL REPORTS ANO STATEMENTSs 


AN ASSESSMENT OF ACCIDENT RISKS IK UsSse CUMMERCIAL NUCLEAR POSER PLANTS 
NUCLEAR SAFETY STAFF 
OAK RIDGE NATIONAL LABORATORYs OAK RIOGEs TENNe 


THE AEC HAS SPCNSOREO THIS STUCYs+ ALSO KNOWN AS TRE REACTOR 
SAFETY STUDYs TO MAKE A QUANTITATIVE ASSLOSYENT CF THE 
POTENTIAL RISKS INVOLVED IN NUCLEAR PUWLR PLANT ACCIDOENTSs THE 
STUDY GROUP.» WHICH WAS DIRECTEL SY URe NURMAN Co RASMUSSENs HAS 
COMPLETED 2 YEARS OF WORK AND PREPARED A DRAFT REPORT ENTITLED 
AN ASSESSMENT OF ACCIDENT RISKS IN UseSe COMMERCIAL NUCLEAR 
POWER PLANTS. THIS PRODIGICGUS FEPURT CONSISTS GF OVER 3900 
PAGES BUT FCR CONVENIENCE IS CivILéeD INTU 14 SEPARATE VULUMES.s 
THE SUMMARY REPORT CONSISTS OF 29 PAGESs AND THE MAIN REPORT 
HAS 248 PAGES.» THE REMAINDER OF THE REPORT CONSISTS OF 
APPENDIXES. REPRINTED GELOW IS THE SECTIUN ENTITLED 
INTRODUCTION AND RESULTS FROM THE DRAFT SUMMARY REPORT. SHILE 
THE STUDY HAS PRESENTED THE ESTIMAT&CO #KISKS FROM NUCLEAR 

POWER PLANT ACCIDENTS AND CCMPARED THEM #ITH OTHER KISKS THAT 
EXIST IN QUE SOCIETYs IT HAS MADE NO JUUGMENT ON ThE 
ACCEPTABILITY OF NUCLEAR RISKS» ALTHOUGH THE STUDY BELIEVES 
NUCLEAR ACCIOENT RISKS ARE VERY SMALL» THE JUDGMENT AS TO WHAT 
LEVEL OF RISK SOCIETY SHOULD ACCEPT IS A BROADEX CNE THAN CAN 
BE MADE HERE. 


LOSS OF FLUIO TEST INTEGRAL TEST FACILITY AND PROGRAW 
COPLENs He Le  YBARRONDOs Le Jo 
AEROJET NUCLEAR COMPANYs IDAHO FALLS» ILVAHO 


THE LOSS OF FLUID TEST INTEGRAL TEST FACILITY WAS CESIGNEOD TO 
SIMULATE.» AS NEARLY AS POSSIBLEs ALL THLE IMPORTANT EFFECTS THAT 
ARE ANTICIPATED TO OCCUR DURING A LUSS OF COOLANT ACCIDENT IN A 
LARGE PRESSURIZED WATER REACTOR TYPE NUCLEAR STEAM SUPPLY 
SYSTEM. INTEGRAL» AS USED HEREs DEFINES AN EXPERIMENT COMBINING 
THE NUCLEAR» THERMAL» HYDRAULIC. AND STRUCTURAL PROCESSES 
OCCURRING DURING A LOSS OF CCCLANT ACCIDENT AS OPPOSED TO THE 
SINGLE AND CUAL EFFECTs NON ALCLEARs SMALL SCALEs 
THERMOHYORAULIC EXPERIMENTS CCNOUCTED TU LATEs A MINIMUM OF 19 
LOSS OF COOLANT EXPERIMENTS iS PLANNED IN THE LGSS OF FLUID 
TEST wITH VARIOUS SIMULATED LINE BREAK LUCATIONS AND SIZESes 
INCLUOING SOME INITIAL ISCTHERMAL TESTS USING A CORE SIMULATOR 
RATHER THAN THE ACTUAL FUEL ASSEMBLIES. 


COMPUTER CONTROL AT BRUCE NUCLEAR GENERATING STATION 


MOKRISs De Ie 
ATOMIC ENERGY OF CANADA LIMITE0s SHERIVAN PAKKse ONTARIOs CANe 


THE 3000-MW(E) GRUCE NUCLEAK GENERATING STATIONe SCHEDULED TO 
GO CRITICAL IN SEPTEMBER 1975+ UTILIZES DIRECT DIGITAL CONTROL 
FOR REACTOR REGULATICN AND ELECTRIC POWER OUTPUT IN A REACTOR 
FOLLOWING TURBINE MUDE. THE DESIGN AND OPERATING PHILOSOPHIES 
HAVE BEEN I *PLE“ENTED SUCCESSFULLY AT UTHER NUCLEAR STATIONS 
WHICH ARE PRESENTLY PRODUCING POWER. THE COMPUTERSs 
PERIPHERALS» AND SOFTWARE OPERATING SYSTEM ARE DESIGNED TO 
PROVIDE A VARIETY OF HARDWARE AND SOFTWARE SELF-CFECKING 
FUNCTIONS SO THAT TRANSFER OF CCNTROL TO THE STANOGY SYSTEM CAN 
BE CARRIED CUT AUTOMATICALLY AKC CAN BE EITHER PARTIAL OR 
TOTAL, DEPENDING GN WHICH TRE PARTICULAR FAILURE WCOE WARRANTS. 
THE MAIN TASK OF THE DUAL DIGITAL COMPUTERS IS TO PROVIDE UNIT 
REACTOR POWER REGULATION TO CCATRCL THE GENERATICN CF ELECTRIC 
POWER TO AN OPERATOR ENTERED VALUEs A NUMBER OF FUNCTIONALLY 
INDEPENDENT PROGRAMS PROVIDE OIRECT OIGITAL CONTROL IN THE FORM 
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OF ANALOG OR OIGITAL OUTPUTS Tt DEVICLS IN THE FIELOs SU THAT 
THE ENTIRE OPCRATICN FRCM REACTOR #ARMJP TO 100 PERCENT 
ELECTRIC POWER OUTPUT IS VONE BITHCUT UPCRATOR IRTERVENTICNe 
THE MAJORITY OF THE ALARM ANNJUACIATION REQUIREMENTS FOR THE 
GENERATING UNIT ARE HANULED GY TRE CONTROL COMPUTERS UTILIZING 
HIGH-SPEED PRINTERS AND CATHUCE-R4AY TUdc VISPLAYS«e AN EXTENSIVE 
OPERATOR INTERACTIVE GRAPHICAL DISPLAY SYSTEMse @#HICH HAS 
REOUCED THE CONGESTION CF CCANTECL—PANEL INSTRUMEATATICNs FAS 
BEEN INCGRPCRATED IN THe UNIT*S DIGITAL CCNTRCL CCMPUTER 
SYSTEM. 


wiTH LIGHT #ATER REACTOR CONTAINMENTS 


TUXEN-MEYERs: He 


AB 


15-v0-4-711 ELE 


15-6-4-7273 THE 
sc 


20w 


1S-6-S-732 BIOLOGICAL EFFECTS OF NOBLE GASES ( A REVIcw OF 


ATOMENERGI. SWEDISH ATOMIC ENERGY ESTAULISHMENT 

THIS ARTICLE SUMMARIZES DATA FELATED TO THE INSTRUMENTATICNe 
TESTING PRACTICES+ AND WMCNITCRING PROCEOURES FOR BCILING AND 
PRESSURIZED WATER KEACTCR CCNIAINMENT ATMOSPHERES. 
QUESTIONNAIRES WERE SENT TC A FEPRESENTATIVE SELECTION OF 
REACTGR INSTALLATIGNS IN THLE UNITED STATESs WEST GEKMANYs AND 
SWEVEN WHICH HAD EITHER KECENTLY STARTED CPERATICN OR WERE 
STILL UNDER CONSTRUCTIONs CUMPILATION OF THE ANS®ERS IN TABULAR 
FORM REVEALED SURPRISING DIFFERENCES LETWCEN THE CIFFERENT 
INSTRUMENT ARRAYS IN REGARD TU THE OESIGN CRITERIA EMPLOYED. 
THE SURVEY INDICATES THAT FUFTEER INFURMATION REGARDING 
INSTRUMENTATION PHILOSOPHY IS NEEDED. 

MENTAL [TODINE ANDO METHYL LUCIOE ADSURPTIGN ON ACTIVATED CHARCOAL AT LOw CONCENTRATIONS 
LLAMYs Re Reo 

Se ATOMIC ENERGY COMMISSION, 

THE CAPABILITY OF ACTIVATEO CFARCCAL TU ADSORB ELEMENTAL IODINE 

AND METHYL IODIDE AT LOW CGNCEATRATIONS HAS BEEN EXPERIMENTALLY 

EVALUATED TO OBSERVE THE EFFECT OF THE VARIATION GF CERTAIN 

OPERATING PARAMETERS WITHIN SFECIFIED LIMITSe THE UPERATING 

PARAMETERS INCLUDE INLET CONCLNTRATIUNs SUPERFICIAL VELOCITY,» 

RELATIVE HUMIDITYs TYPt OF CRAKCOAL AND IMPREGNANTs CHARCOAL 

MESH SIZE. CURATION OF TEST.» AND BED DEPTH. THE CATA OBTAINED 

IN AN INTENSIVE STUDY GF THESE PAKAMETCRS HAVE GEEN CORRELATED 

ASSUMING A TWO-STEP ADSORPTICN MECHANISM FCR RAOITOILOING CN 

ACTIVATED CFARCOAL s THE CORRELATION IS PRESENTED TO AIO THE 

NUCLEAR INDUSTRY IN DESIGNING CHARCOAL ADSCRBER SYSTEMS FOR 

RADIOIODINE RETENTION. 


NUCLEAR SAFETY PRCGRAM AT OOw CFEMICAL COMPANY ROCKY FLATS PLANT il. 
HUSKEs Ce Le + MCCARTHYs Je Ve 

CHEMIC4L CCWRPANYs GCLOENs CCLCe 

THIS IS THE SECOND PART CF A TaC FART ARTICLE-ON TRE NUCLEAR 
SAFETY PROGEAM AT DOW CHEMICAL COMPANYS PRODUCTICN ANU 
RESEARCH COMPLEX AT ROCKY FLATS» GOLOLNs COLO. PART I (NUCL. 
SAFETY. 1505)) VESCRIBED THLE AUMINISTRATIVE ANDO CCNTROL ASPECTS 
OF THE PROGEAM. PART IE OLSCUSSES TRE LAPERIMENTAL ANU 
COMPUTATIONAL PROGRAMS. THESE PROGRAMS HAVE CONTRIBUTED DATA CN 
THE CRITICALITY PARAMETERS NEEDED IN THe DESIGN OCF NEw 
EQUIPMENT AND FACILITIESse AS BELL AS THE EVALUATICN OF EXISTING 
FACILITIES.e THESE DATA HAVE RESULTED IN UNIQUE EQUIPMENT 
DESIGNS+ SUCH AS METAL MELTING CRUCIGLES ANU STORAGe FACILITIES 
IN WHICH DOUBLING AND TRIPLING CF PROCESS BATCHES ACT 
PREVIOUSLY PERMITTED HAVE SEEN SAFELY ACCOMPLISHED. THESE 
INNOVATIONS HAVE CCNSEQUENTLY LED TO MONETARY SAVINGS IN 
HANOLING OF FISSILE MATERIALS. 


SELECTED PAPERS PRESENTED AT THE 1973 NOBLE 


SYMPOSIUM AT LAS VEGAS ) 
ROHWERs Pe Se + BARTCRe Co Je 


OAK 


RIOGE NATIONAL LABURATORY. CAK RIUGCs TENRe 

THE NOBLE GASES SYMPOSIUM HELD IN LAS VEGASe NEVes SEPTs 24 TO 
28+ 1973+ COVERED ALL IMPORTART ASFECTS OF THIS TCPIC. 
INCLUOING TRE BIOLOGICAL EFFECTS CONSIOLRED HERE. SEPARATE 
SESSIONS WERE DEVOTED TO THE BIOLOGICAL LFFECTS CF #HAODON AND OF 
THE OTHER NOBLE GASES. SUT SPECIAL ATTENTICN WAS FCCUSED CN 
KRYPTON-85- THE LCNGEST-LIVED KROGLE GAS RELEASED FROM NUCLEAR 
FACILITIES. PRINCIPALLY FULL REPROCCESSING PLANTS. THE COST 
BENEFIT ASPECT OF LIMITING EXPUSURE OF THE WORLD POPULATICN TO 
LOW CONCENTRATIONS GF THIS KADICNUCLIDE #AS OISCUSSED 
EXTENSIVELY DURING THE SYMPUSIUM. THE MAJORITY OF THE 
PARTICIPANTS FELT THAT EFFECTIVE CCNTRULS ON LARGE SCALE 
EMISSIONS OF KRYPTON-85~- SUCH AS THOSE FROM FUEL REPROCESSING 
PLANTS.e SHOULO BE INSTITUTEL AS SCCN AS PRACTICABLE SO AS TO 
MINIMIZE POSSIBLE GENETIC EFFECTS FROM THIS MAN WADE 
RACLOACTIVITY. 


15-6-6-734 UeSe NUCLEAR POWER PLANT AVAILABILITY AND CAPACITY STATISTICS FOR 41973 
NUCLEAR SAFETY STAFF 
OAK RIDGE NATIONAL LABORATORY+ CAK RICGEs TENNs 


STATISTICAL INFORMATION CONCERNING NUCLEAR POWER PLANT 
AVAILABILITYs PLANT CAPACITYs AND REACTOR AVAILABILITY FACTORS 
FOR 1973 WAS COMPILED FROM SEWMIANNUAL REPORTS SUBMITTED TO THE 
UeSe ATOMIC ENERGY COMMISSICN (AEC). STATISTICS StOwEv THAT 
PLANT AVAILABILITY DURING 1973 WAS sLIGHTLY LOWER THAN THAT 
REPORTED FO 19726 A PREVIOUS OGSERVATION CONCERNING ATTAINMENT 
OF» AND CONTINUED PERFORMANCE ATs 80 PERCENT AVAILABILITY AFTER 
3 TO 4 YEARS* OPERATION WAS NOT SUGSTANTIATEO GY EXPERIENCE 
OURING 1973 BECAUSE OF EXTENSIVE OUTAGES AT A FEW PLANTS THAT 


GASSES 
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STRONGLY INFLUENCED THE AVERAGES FCR Trt SMALL NUMBER OF PLANTS 
THAT HAVE BEEN IN CPERATICN FCK 3 YEARS UR AUREs FUSGEVERs PLANT 
AVAILABILITY AND CAPACITY FACTURS FCR NUCLEAR PUWER PLANTS ARE 

COMPARABLE TO THOSE REPURTED ELStarhEkc FUR FOSSIL FYELED POWER 

PLANTS OF CCMPARABLE SIZES ANC AGES. 


lo-l-i-1t AEC WORKING PAPER UN POPULATION DENSITY ARUUND NUCLEAR PUWER PLANT SITES 

BUCHANANs Je Fe 

HOULIFIELD NATICNAL LABORATORYs CAK RIUGEs TENN. 
THIS ARTICLE REVIEWS A PROPCSEO REGULATURY GUIDEs POPULATION 
OLSTRIBUTION AROUND NUCLEAR FCaecK PLANTS. @HICH TRE AEC 
CUNSIDEREO ISSUING TO PROVIVE GUIDANCE UN ACCEPTABLE POPULATICKA 
CHARACTERISTICS FOR A NUCLEAR KEACTUR SITEs THE PROPOSED AEC 
GUIDE INVOLVED CUMULATIVE PCPULATICA PRUJECTIUNS BITHIN Se 206 
AND 40 MILES OF THE SIT&s. faC TECHNIQUcCS FOR EVALUATING 
POPULATION OISTRISUTIONS ARCUND SITES ARE ALSC VISCUSSEDe THE 
FIRST TECHNIQUE IS THE USE OF AN UNSEIGHTED CUMULATIVE 
POPULATION VSe OISTANCEs THE SECCNCO TECHNIGUE [5 CALLED A SITE 
POPULATICN FACTOR FOR THE PURPOSE CF COMPARING SITES» AND THIS 
TECHNIQUE WEIGHTS PCPULATICN AT LONGER DISTANCES LESS THAN THE 
PUPULATION ADJACENT TO A SITEse THE AEC IS CCATINUIAG WCRK ON 
THESE POTENTIAL TCCiSse ALL PRESENTLY APPRUVED SITES HAVE BEEN 
© OUND TO BE ACCEPTABLE IN TERMS OF PUPULATICON DENSITY AS fit 
AS BY OTHER CONSITOERATIONS. 


16-1-1-¢e WATER REACTOR SAFETY KE SEARCH INFCRMATION MEETING 
CUTTRELL «+ We Be + FOBSONs Ve Oe + BHLTMANs Ge De 
HOLTFIELD NATICRAL CABORATCRY + CAK RICGEs TENNe 
THIS ARTICLE IS A REVIE® UF THE SECOND wATER REACTCR SAFETY 
RESEARCH INFORMATION MEETINGs SPCNSJORLO BY THE AEC VIVISICN OF 
REACTOR SAFETY RESEARCHs. HELO AT AEC HEALVQUARTERSs GERMANTOWN, 
MUOese SEPT s 19-206 19746 THIS MEETINGs ALTHOUGH SIMILAR IN SCOPE 
TO THE FIRST MEETINGs WAS ORGARIZEO SOMEWHAT OCIFFERENTLY IN 
THAT THERE WERE ONLY FOUR TECHNICAL SEaSIONSe e1Th PARALLEL 
SESSICNS ON BOTH DAYSs THE TECRNICAL SESSIONS wERE (1) LOSS OF 
COOLANT ACCIDENT (LUCA) TEST PRUGKAM, (2) FUEL BERAVIOR 
PROGRAM. (3) PRIMARY SYSTEM INTEGRITY PROGRAM, AND (4) CUDE 
DEVELOPMENT PROGRAM. OVER 275 FERSCNSe INCLUDING SEVERAL 
FOREIGN REPRESENTATIVESs ATTENLED THE MEE TING+ BLT NO 
PROCEEDINGS ARE PLANNEOs IT IS APPARENT FROM Tre GUANTITY AND 
QUALITY OF TRE TECHNICAL ACHICVEMERTS REPORTED AT THE MEETING 
THAT THE CHANGES IN EXPERIMENTAL PHUOGKAMSs INCLUDING 
CONSTRUCTION AND/OR MOODIFICATICNS CF FACILITIES hich Su 
DOMINATEO TRE TALKS AT Tet FIRST McETINGs ARE BEGINNING TO 
PRODUCE RESULTS. BRIEF SUMMARIES CF MANY PHESENTATIGNS ARE 
INCLUDED. 


lo-1l-2-2% BURNOUT IN BOILING HEAT TRANSFER Ie POCL GUILING SYSTEMS 

BERGLES+s Ae Eo 

1OWA STATE UNIVERSITYs ICWA CITYs [As 
RECENT EXPERIMENTAL AND ANALYTICAL VE VELCOPMENTS IN POOL 
BOILING BURACUT ARE REVIEWECs AND RESULTS ARE SUMMAKIZED THAT 
CLARIFY THE DEPENDENCE OF CRITICAL HEAT FLUX CN FEATER GECMETRY 
AND FLUID PROPERTIES. NEW ANALYTICAL INTERPRETATICNS UF BURNOUT 
ARE DISCUSSED. AND THE EFFECTS OF SURFACE CONDITICNs AGINGs 
ACCELERATION» AND TRANSIENT FEATING (UK COOLING) ARE DESCRIBED. 
AUGMENTATION OF CRITICAL HEAT FLUX THE RELATION CF SOUND TO 
BURNOUT. AND NEw TECHNIQUES FUR STAGILIZING ELECTRIC HEATERS AT 
BURNOUT ARE ALSO CCNSIDERED. 


RADIONUCLIDE BEHAVIOR DURING NURMAL UPERATION UF LIQUID METAL COCLED FAST BREEVER REACTIORS Ie 
PROOUCT ION 
ERDMANe Ceo Ae # REYNOLDS+ Ae Be 

UNIVERSITY OF VIRGINIAs CHARLOTTESVILLEs As 
THIS ARTICLEs PRESENTED IN Tet PARTS+ KREVIESS THE BEHAVIOR OF 
RADIONUCLIDES PRODUCED DURING THE NURMAL CPERATICA CF A LIQUEC 
METAL COOLEC FAST BREEDER REACTUR (LMFGR). THE RESULTS GIVEN 
ARE PRIMARILY FROM THE LITERATURE, GUT SEVERAL INCEPENUDENT 
CALCULATIONS ARE INCLUDED. NUMERICAL RESULTS ARE NORMALIZED TC 
A 1000-Me(E) LMFGR AND ARE CCW¥FARED @ITH A SIMILAR SiZt LIGHT 
WATER REACTOR. SOURCES CF RAVICACTIVITY STUVIED IAC. UvE 
PLUTONIUM AAD CTHER TRANSURANIC ELEMENTSs FISSION PROOUCT Ss» 
TRITIUMs CORROSION PRODUCTS. ACTIVATION PROUUCTSs AND TRAMP 
FUEL. THE REVIEW ALSO INCLUDES DATA ON RADIOACTIVITY TAKEN FROM 
THE OPERATING EXPERIENCES OF LMFERSs VATA ARE INCLUDED FOR THE 
FAST REACTORS EGR-Iis FERMI + SEFORs DOUNREAYs RAPSODIEs AND 
BR-Se WITH LIMITED VATA FOR TEE TRERMAL REACTORS SREs SGERs 
AND HALLAM. THIS ARTICLE (PART 1) CISCUSSES THE PRCOUCTICN OF 
RADIGACTIVITYs PART 2+ SCHEDULED FOR NUCLEAR SAFETYs 160 3)6 
WILt OL SCUSS THE TRANSPORT CF FADICACTIVITY. 


16-1-4-43 


1o-1-5-60 THE CONTROL +s MONITORING. ANO REPORTING OF RADIOACTIVITY IN EFFLUENTS Ie AEC OWNED FACILITIES 
BILES+ Me Be @ COFFMANe Fe Eo 

ENERGY RESEARCE AND DEVELOPMENT ADMINISTRATIONs WASHINGTONe Oe Co 
PROGRAMS FOR MONITORING AND FEFORTING OF RADIOACTIVITY IN 
EFFLUENTS ARE MAINTAINED AT ALL UsSe ATUMIC ENERGY CCMMISSTION 
(AEC) FACILITIES DISCHARGING CCNCENTRATIONS UF RADIUACTIVITY 
THAT HAVE POTENTIAL HEALTH ANC SAFETY OR ENVIRONMENT AL 
SIGNIFICANCE. TO ENSURE THE EFFECTIVE MANAGEMENT AND CONTROL OF 
EFFLUENTS IS THE OBJECTIVE CF TRESE PROGKAMSs ThE NATURE AND 
QUANTITIES OF RADIOACTIVITY DISCHARGED TU Tre ENVIRCNMENT VARY 
e'DELY FROM SITE TO SITEs PRIMAKILY OWING TO THE BIVE VARIETY 








OF UPERATIONS AND FACILITIESs EFFLUENT CONTRCL PRCGKAMS AT AEC 
SITES ARE PRIMARILY BASED ON GUIDANCE PROMULGATED BY THE 
INTERNATIONAL COMMISSION CN FACIOLCGICAL PROTECTICNs THE 
NATIONAL COUNCIL CN RADIATICN PROTECTIUNs AND THE FEDERAL 
RKADIATICN -CCUNCI4L« TC MAINTAIN AN GVERVIEW OF ITS EFFLUENT 
CONTROL PRACTICES+e THE AEC HAS DEVELOPED AND INSTITUTED A 
COMPUTER BASED ANNUAL EFFLUENT CATA REPORTING SYSTEM TO ENSURE 
THAT EFFLUERT CONTROL PRCGRAWS ARE PROPERLY MAINTAINED. THIS 
SYSTEM. HAS PROVED TO BE A VERY LSEFUL INTERNAL MANAGEMENT TOOL 
FOR EVALUATING THE EFFECTIVENESS GF EFFLUENT CONTFOL PROGRAMS 
ANC FOR IDENTIFYING POTENTIAL PRCSLEM AKEASe AN EFFLUENT 
REODUCTICN PROGRAM THAT FOCUSES GN THE RCUUCTION OF QUANTITIES 
RATHER THAN CONCENTRATICNS CF RFADICACTIVITY HAS RESULTED IN 
SUBSTANTIAL REOUCTIONS IN GUANTITIES OF RADIOACTIVITY RELEASED 
FROM SELECTED FACILITIES. 


lo-1-9-71 THE CCNTROL +s MCNITORINGe AND REFCRTING OF KAVIUOACTIVITY IN EFFLUENTS Ile AEC LICENSED FACILITIES 


HIGGINBOTHAMs Le Be + COLLINSs Je Te 

NUCLEAR REGULATORY CCMMISSIUNs WASHINGTONs De Co AND ENVIRCNMENT 

CONSULTANTSs INCee DALLASs TEXe 
PROGRAMS FOR CONTROL AND MONITCRING OF RAQLOACTIVE EFFLUENTS 
ARE REQUIRED AT ALL FACILITIES REGULATED BY TRE UseSe ATOMIC 
ENERGY COMMISSION (AEC). LIMITATICNS ANU REQUIREMENTS FOR 
CONTROL AND MONITORING CF RADICACTIVE LFFLUENTS Akt EXPRESSED 
IN AEC REGULATIONS ISSUED UNLEF TITLE 106 CODE OF FEDERAL 
REGULATIONS. AEC REGULATIONS AND POLICICS FOR CONTROL OF 
EXPOSURES FROM RADIATION ANC KAJTOACTIVE MATERIALS ARE BASED 
PRIMARILY ON GUIDANCE PROMULGATED BY THE INTERNATICNAL 
COWMISSICN CN RADIATICN PRKCTECTICNs Tre NATIONAL COUNCIL ON 
RADIATION PROTECTIONs AND THE FEDERAL RADIATICN CCUNCIL > 
CONDITICNS IN OPERATING LICENSES ISSUED BY THE AEC REQUIRE 
APPROPRIATE SURVEILLANCE AND MCNITCRING PROGRAMS AS A BASIS 
FOR DEMONSTRATING COMPLIANCtE WITH AEC REGULATORY LIMITS FOR THE 
RELEASE CF RADIOACTIVE EFFLUENTS. 


1o0-1-6-76 INCIOENT AT THE LUCERS REACTOR 
MILLER» Je Me 
HOLIFIELOD NATICNAL LABORATGRY+ CAK RIUGEs TENNe 
THE LUCENS 8e3-MW(E}) EXPERIMENTAL NUCLEAR POWER STATION 
SUFFERED A LOSS OF CARBON DICX1IOE CUOLANT AND DEUTERIUM OXIDE 
MUDERATOR. AS WELL AS DAMAGE TC CNE OF ItS FUEL ELEMENTS» ON 
JARe 216 1969¢ THIS ARTICLE PRESENTS SUME UF THe PRELIMINARY 
RESULTS OF THE INVESTIGATION AS TC Titt CAUSE CF TRE INCIDENT. 
THE FINAL RESULTS HAVE NUT BEEN PUULISHCD. 
16-1-6-79 IAEA SYMPOSIUM ON EXPERIENCE FCM OPERATING ANO FUEL ING UF NUCLEAR POWER PLANTS 
PRYORs We As 
LNERGY RESEARCH AND DEVELOPMENT ACMINISTRATIONs GAK KIOGEs TENNe 
A SYMPOSIUM ON EXPERIENCE FROM OPERATING AND FUELING UF NUCLEAR 
POWER PLANTS WAS FELD OCT « 8-12+ 1973+ AT THe INTERNATIONAL 
ATOMIC ENERGY AGENCY IN VIERNRA. THERE WERE 188 PARTICIPANTS 
FRCM 35 COUNTRIES AND 4 INTERNATIONAL ORGANIZATICNSs AND 45 
PAPERS WERE PRESENTEDse IN AVDITION TO THE FOUR SESSIONS DEVOTED 
TO REVIEWS GF GENERAL OPERATING EXPERIENCEs THE MEETING 
INCLUDEO SESSICNS CN BEHAVICR CF MAJOR COMPUNENTS,» WASTE 
MANAGEMENT SYSTEMS+ FUELING EXPERIENCEs TESTINGs ANC PERSONNEL 
TRAININGe THIS ARTICLE RKEVIEa#sS THE EXPERIENCES DESCRIBED IN 
THE FORMAL PAPERS AND IN THE PANEL VISCUSSICNes 


16-2-1-127 JUALITY ASSURANCE IN THE CCNSTRUCTION UF NUCLEAR POWER PLANTS 

BERNSENs Se Ao 

BECHTEL POWER CORPORATIONs SAN FRANCISCOs CALIF. 
THIS ARTICLE IS A GENRERAL SURVEY OF QUALITY ASSURANCE (QA) 
PRACTICES AS THEY RELATE TU THE CCASTRUCTICN PHASE CF NUCLEAR 
POWER PLANTSe THE ARTICLE BRIEFLY CYUTLINES THE EVCLUTION OF 
CONSTRUCTION QA REQUIREMENTS, DESCRIBES CCNSTRUCTION PRACTICES 
ANC OR GANIZATIONAL RELATIONS TRAT HELP IDENTIFY THE UNIQUE 
CONSTRUCTION PHASE FEATURES THAT AFFECT GA PRACT ICESs 
IDENTIFIES SOME OF THE PRINCIPAL REGUIRUMENTS ANC PROGRAMMATIC 
PRCBLEMS INVOLVING CCNSTRKUCTICN+ AND DISCUSSES POTENTIAL TRENDS 
AND SUGGESTED GUIDELINES FCK THRE I¥PLEMENTATICN CF PARTICULAR 
PRACTICES. 


16-2-1-141 1974 ANS TOPICAL MEETING ON FAST KEACTOR SAFETY 
FONTANAs Me He 
4OLIFIELO NATICNAL LABORATORYs CAK RICGEs TENNe 
THIS ARTICLE {S A BRIEF REVIEW OF THE AMERICAN NLCLEAR SOCIETY 
TOPICAL MEETING CN FAST REACTCR SAFETYs HELO AT BEVERLY HILLSs 
CALI Fee APRe 2-42 1974. SPONSURED EY THE TECHNICAL GROUP CN 
REACTOR SAFETY AND THE LOS ANGELES SCCTICN OF THE AMERICAN 
NUCLEAR SOCIETY. PRESENTATICRS ANDO LISCUSSICNS CA SAFETY 4 
PHILOSOPHY, RESEARCH NEEOSs ANDO SAFETY PHENOMENOLOGY INDICATE 
STEADY PROGRESS TOWARD UNDERSTANOING THE TECHNICAL BASES OF 
FAST REACTOR SAFETY+ ALTHOUGH DIFFERENCES OCF OPINICN APPEAR TO 
EXIST wiTH RESPECT TC PHILCSCPrY CF APPLICATICN TCO REACTOR 
DESIGNS. 





16-2-3-1530 GBR-4@ PROTECTICN SYSTEMS - FAILURES AND THEIR CONSEQUENCES 
BURGSMULLERs Pe  DEKAIS+s Je Jo + KRAHEs Ae 
PIGNATELL Is Re + VIEIDERs, Ge 
GAS BREEDER REACTOR ASSOCIATIUNs ERUSSELS+e GELGIUM 

IN THE GBR-4@ DESIGN OF A GAS CCOLED FASE GREEDER REACTCRe 
EMPHASIS [TS PLACEC CN USING TC AUVANTAGSE TRE SINGLE PHASE 
CHARACTER OF THE COOLANT. SPECIFIC FEATURES CF TRE PROTECTIVE 
SYSTEMS ARE FAIL-SAFE NEUTKCN ADSOKPTIUN, PERMANENTLY OPERATING 
AUXILIARY SUPPLIES+ ANO ATMCSFrERIC PRESSURE COOLINGs A 
COMPUTER PROGRAM THAT USES A POINT KEACTOK MODEL FOR HEAT 
TRANSFER ANO NEUTRCN KINETICS IS USLU FOR TRANSIERT ANAL YSISs 
ANDO A STEAM GENERATOR DYNAMICS COVE IS VUStv TC VESCRIUE 
SECONDARY SIDE EFFECTSe ANTICIPATED DISTUREANCES IN OPEKATION 
ARE REACTIVITY INSERTIONs LCSS OF SUPPLIES» ANC LCSS CF COOLANT 
PRESSURE. FAILURES IN REACTOR PROTECTION SYSTEMS ARE PUSTULATED 
FOR THESE DISTURBANCES IN DECREASING ORDER OF PRCEABILITYs ANDO 
THE CONSEQUENCES ARE ANALYZED AND GCISCUSSEO. THE RESULTS LEAD 
TO THE CONCLUSION THAT. OWING TO Tre INHERENT CHARACTERISTICS 
OF THE SYSTEM ANDO TO THE SPECIFIC CESIGN» CCCURRENCES AKE WELL 
WITHIN THE LIMITS OF A TYPICAL PROGAGILITY RELEASE CRITERION. 


t€—-2-3-162 STANOBY EMERGENCY POWER SYSTEMS. il. THE LATER PLANTS 
HAGENe Eo We 
HOLIFTELO NATICNAL LABCRATORY, CAK KIOGEs TENNe 
THIS 1S THE SECOND PART OF A T&C—PART ARTICLE THAT REVIE®S THE 
STANODY EMERGENCY ELECTRIC FUCatk SYSTEMS FUR COMMERCIAL NUCLEAR 
POWER PLANTS.» PART LI APPEAKCO IN THe 1443) ISSUE CF NUCLEAR 
SAFETY AND CISCUSSED THESE SYSTLMS AS THEY A4PPLIEO TC THE EARLY 
PLANTS. PART 2+ TRE LATER PLARTSs UPSATCS THE DESIGN CRITERIA 
ANC CUNSIDERATIONS SET FORTH IN PART | AND OFFERS SOME 
SUGGESTIONS FOR IMPROVING RELIABILITY AND AVAILABILITY FOR 
THESE SYSTEMS. TODAYs EVEN &BITRIN Til CONFINES CF A SINGLE 
LARGE UTILITY. THE sYSTEM DESIGNS VARY GECAUSe GCF THE VIFFERENT 
ARCHITECT ENGINEERS INVCLVED wiTH THt VAKICUS PLANTS» PLAAT 
CHARACTERISTICS VARY FROM SITE TO SITE s ANDO EVEN CONCEPTS 
CHANGE WITH TIME WITHIN A GIVEN CESIGN GROUP. SOME OF THE 
DESIGN PROBLEMS AND OPERATING EXPERIENCLS FOR THE FOLiCae-CN 
PLANTS ARE EXEMPLIFIEDs QUALITY ASSURANCE PROCEDUKES ARE 
MENTIONED, AND SOME CONSIDERATICNS CONCERNING RELIABILITY >s 
WHICH HAS NOT CHANGED SIGNIFICANTLY FOR THE LATER PLANTS» ARE 
DISCUSSED. SINCE HIGH AVAILALILITY OF THE STANCBY EME KGENCY 
ELECTRIC POWER SYSTEMS APPEARS TO GE THLE MURE ATTAINAGDLE 
CHARACTERISTIC TO STRIVE FOR, SCME METHUOS FOR ACFIEVING THIS 
ARE PROFFERED. 


16-2-4-1450 RAGTOTOXIC HAZARD MEASURE FOR BURIED SULTU RADIUACTIVE #ASTE 
HAMSTRAs Jeo 
REACTOR CENTRUM NEDERLAND, THE HAGUE, NETHERLANDS 
THIS ARTICLE REVIEWS THE RAVICTUXIC HAZARDS RESULTING FROM THE 
OISPOSAL OF HIGH LEVEL REPROCESSING WASTES INTO A DEEP 
GECLOGICAL FORMATION. THE TERM RADIOTOXIC HAZARD MEASURE (RHM De 
USED TO MEASURE TRE HAZARD FROM BURIED RADIOACTIVE WASTESs IS 
BASED ON THE MAXIMUM RADIONUCL IVE CONCENTRATION PERMISSIBLE IN 
WATER. CALCULATIONS ARE MALi CF THE RHM LEVELS FCR TRE HIGH 
LEVEL REPROCESSING WASTES OF UCTH LIGHT wATER REACTUR ANDO FAST 
BREEDER REACTOR FUELS+. IN COMPARING THESE RHM LEVELS wiITH THAT 
FOR THE NATURAL ACTIVITY OF 4N cQUIVALECNT AMOUNT GF URANIUM ORE 
AND ITS MILL TAILINGSs IT IS CONCLUDED THAT AN ACTUAL 
ADCITIONAL RADIUTOXIC HAZARD FCR BURIEUV HIGH LEVEL REPROCESSING 
WASTE ONLY EXISTS FOR Trt FIRST 300 Tu SOW YEARS AFTEX BURIAL. 


16-2-4-1990 THE THIRTEENTH AEC AIR CLEANING CCNF ERENCE 

MOELLERs De We + UNDERHILis Co We + FIKSTs Me te 

HARVARD UNIVERSITY.» CAMBRIOGEs MASS. 
THE THIRTEENTH AEC AIR CLEANING CCNFERCNCE WAS HELD AUGe 12-156 
19756 IN SAN FRANCISCG. CALIF. A TOTAL UF 374 PECPLE 
REGISTERED. INCLUDING PERSONNEL FRCM ESSENTIALLY ALL FACETS OF 
INDUSTRY + GOVERNMENTAL AGENCIES+ ANU COUCATIONAL INSTITUTIONS s 
PLUS REPRESENTATIVES FROM NINE FOREIGN COUNTRIESs MAJOR TOPICS 
WERE 1) PERFORMANCE ANDO REL IAC ILITY OF AIX CLEANING SYSTEMS 2) 
AUSORPTIONs CONCENTRATICNs ANC STORAGE OF KAUIOACTIVE NOBLE 
GASES 3) DESIGNe CONSTRUCTIONs ANO UPERATION UF REACTOR OFF-GAS 
TREATMENT SYSTEMS 4) DESIGNs TESTINGs AND GPLRATICN OF 
VENTILATION SYSTEMS FOR REACTORS 5S) PLUTONIUM HARCLING 
FACILITIES. AND FUEL REPROCESSING GPERKATIUNS 6) SAMPLING AND 
MONITORING OF AIRBORNE KELEASES+ ANDO 7) CCNTHOL CF FIRES AND 
EXPLOSICNS.e SUPPLEMENTARY SESSICNS COVERED SPECIAL PROBLEMS 
ASSOCIATED BITH MANAGING RACICICOINE ANU TRITIUM. A MAJOR 
DEFICIENCY BROUGHT GOUT AT THE CCNFERENCE WAS THE CONTINUED LACK 
OF ATTENTION BEING GIVER TC AI& CLEANING SYSTEMSs PARTICULARLY 
IN THE PLANNING STAGES UF NUCLEAR FACILITIESse THERE IS A 
SIMILAR LACK GF ATTENTICN TO TRE NELOS OF THOSE 
RESPONSIBLE FOR PREOPERATICNAL AND POSTOPERATIONAL TESTING OF 
SUCH SYSTEMS AFTER INSTALLATION. ON THE POSITIVE SIDE. THE 
CONFERENCE REVEALEO THAT PROGRESS IS BEING MADE CN DiVELOPING 
PROCESSES FOR TRITIUM REMOVAL. CN CCNCENTRATICN AKO STCRAGE 
PROCEDURES FOR THE NOBLE GASES+ ANC ON METHODS FOR HANOLING AIR 
CLEANING PROBLEMS OF HIGH TEMPERATURE GAS CUOLED REACTORS AND 
LIQUID METAL COOLED FAST BREEDER REACTORS. A MODEST EFFORT IS 
ALSO BEING DIRECTED TO THE POTENTIAL AIR CLEANING PROBLEMS 
ASSOCIATED WiTH NUCLEAR FUSION. 


| 
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NUCLEAR FACILITIES IN NEW YURK STATE 


lo-2-5-204 ENVERONMENTAL BADIATEICN GCFFECTS CF 
TERPILAKs Me Se # JORGENSENe Ue Le 
NVIRONMENTAL PROTECTIUN AGENCYs NEW YORK CITYVs Ne Veo 
THE ANNUAL GUANTITIES AND TYFES OF KADIOACTIVE MATERIALS 


RELEASED FROM THREE OPERATING NUCLEAR LLECTRIC GENERATING 
FACILITIES AND A NUCLEAR FUELS EPRCCESSING FACILITY Ate 
PRESENTED AND DISCUSSEV.s rit PE 3 CF INTEREST SPANS THE YEARS 
1909 TO 1972 @wITH SOME AVJITICKAL CATA FOR THUSe FACILITIES 
OPERATING BEFURE 196096 RELEASE IVANTITicS HAVE BEER wELeL 





CONTROLLEDs CONSIDERING THE NATURE AND VINTAGE UF TRE 
OPERATIONSe PRESENTED ARE Trt FESULTS OF ENVIRONMENT AL 
SURVEILLANCE RELYING MOST HEAVILY ON Tric ACTIVITIES OF THE NE@e 


YORK STATE DEPARTMENT UF CAVIRENMENTAL CUNSERVATICNe 


$SERVATIONS AT INDIAN PUINT L ANU AT NUCLEAR FUEL SERVICESs 


INCe se HAVE LEO TO TRE DIsCUVEnyY t 2c VERAL FACALITY &kcLATED 

RADIOILSOTOPES IN ENVIRONMENTAL 4EDJAe THiLsE TaO FACALITIES ARE 
CF CCMPARATIVELY EARLY VINTAGcs HAVE PRUJUCED SLIGHTLY L AHGER 
AMCUNTS OF WASTt MATERIAL Ss AND HAVE JECN THE SUEVECT CF WOKE 


COMPREHENSIVE STUDIES THAN CTREKS IN THe sTATLe &CSt 
CONSEQUENCES TU HYPOTHETICAL PERSCRs AND TC PCPULATICNS WITHIN 
50 MILES OF THE FACILITIES ARE ALORLSotde IT SHOULD BE STRESSED 
THAT ALL INOIVIVUAL OCScS PrtEstNTEC Akc HYPOTHETICAL. YUSES VIA 
THE DRINKING WATER AND CUa@s MILK PATHWAYS ARE PARTICULARLY 
CCNSERVATIVEse IN cACH CASE TreSt hYPUOTHETICAL DUSES ARE AT 
LEAST AN ORVER UF MAGNITUJVC UK MCRE GREATER THAN THE KNUwN 
wORST CASEs NO EXCESSIVE EXPUSYURE LEVELS ARE KNU@N TO HAVE 
EXISTED. ALL OPERATICNS HAVe reSULTtE IN PGSTULATED EXPOSURE 
LEVELS wELL WITHIN APPLICAULE F JVLATIONS GR GUIDELINE Ss 
sENEKALLY BEING A SMALL PEKCENTACE UF TheS& VALUESs POPULATION 
DOSES HAVE GEEN SURPRISINGLY CCNSISTENT THRUUGH TRE PeERICO OF 
INTEREST « THEY ARE INSIGNIFICANT IN CUMPAKISON TO TRE vUSe TO 
THE POPULATION OF THE STATE FRCM NATURAL UR MECICAL SUURCESs 











lo-2-0-223 29FT—-PCINT ORIFT IN NUCLEAR PUWck PLANT SAFCTY RELATED INSTRUMENTATION 


NUCLEAR SAFETY STAFF 

MOL IFIELD NATICNAL LABORATURYs UAK KIUGEs TENNe 
FRUM JANSI972+ TO JUREZ0s1Y/ 3s c2e INSTANCES OF SET-POINT DRIFT 
IN NUCLEAR POWER PLANT PRUTECTIVE INSTRUMENTATICN UcVICES MERE 
REPORTEO AS ABNORMAL OCCURRENCES UY NUCLEAR PUWER PLANT 
LICENSEESe THIS ARTICLE PRESENTS THt RESULTS CF A STUDY 
PERFORMED TO ASSESS ThE CAUSES ANDO SIGNIFICANCE OF THE SE 
INCIDENTS. 





i6-2-0-224 JIESEL GENERATGR OPERATING EXPERIENCE AT NJCLEAR PURER PLANTS 
CROOKSs Jeo Le + VISSINGe Ge Se 


JeSe ATOMIC ENERGY COMMISSIUNs AASHINGTONs Dele 


AVAILABLE TEST ANDO OPERATING EAPERILNCE LATA ARE PROVIDED FOR 
DIESEL GENERATOR UNITS INSTALLED AS STANUSY ELECTRIC POWER 
SUPPLIES IN OPERATING NUCLEAR POWER PLANTSe THE DATA INCLUDE 


cCILLANCE TESTS AND 





FAILURES EXPERIENCED DURING FLCRIUOIC SUR 
DURING ABNORMAL EVENTS IN whIChm THE STANOUY PCWwER SYSTEM ®8AS 
RECUIRED TO OPERATE AUTUCMATICALL Ys THe JltSct GENERATOR 
FAILURES EXPERIENCED DURING SURVEILLANCE TESTING CF THE UNITS 
ARE TABULATEC FUR EACH OPERATING NUCLCAR PLANT AND ARL 
CLASSIFIED BY MANUFACTURERs BY THE CLECTRICAL CAPACITY OR SIZE 
OF TRE OIESEL-GENERATOR UNITs+ AND GY THE CCAPUNENT OR SUBSYSTEM 
INITIATING THE FAILUREse THE PRCCABILITY UF 2UCCESSFUL 
PERFORMANCE COMPUTED FRUM THE SI SURVEILLANCE TEST DATA IS LESS 


THAN 0695 AT A CONFIDENCE LEVEL OF SO PERCENT FOR MOST UNITS 





16-43-1-273 {EVIEw OF ANS TOPICAL MEETING CN AKUCLEAR POWER PLANT SITING 

PEELLEs Eo ¢ BAUMANes He 

HMOLITFIELO NATICNAL LABCRATCKYs CAK RICGEs TENNe 
THE AMERICAN NUCLEAR SUCTETY TLPICAL MECTIAG 
PLANT SITINGs HELO IN PURTLANUs KEGes AUGe 25-285 1974s 
INCLULED SESSIONS DEVOTED TU Tr GEVERNMENT AND SITINGs 
METHODOLOGIES OF SITE SELECTICNs »PECIAL AND TECHNICAL ISSUES. 
UTILITY SITING EXPERIENCEs ANY SOCIAL AND PUBLIC ACCEPTANCE 
ISSVESe HIGHLIGHTS OF THE MEETING INCLUJED SPEECHES BY AEC 
CHAIRMAN DIXY LEE RAV. MICHAciL MCCL KteY GF THE SIERRA CLUB. 
ANC SAUL LEVINE OF THE AEC PROEASILISTIC RISK STUCY TEAMe 
UTILITIES* PROBLEMS AND PRACTICES IM SITING NUCLEAR POWER 
PLANTS WERE VDISCUSSED BY FUUR AMERICANs AS @wtil AS 
REPRESENTATIVES OF FRENCH AND SWISSs UTILITLESe TRE LACK OF 
WHOLLY SUITABLE SITES AND CCNCERN wITH PUBLIC ACCEPTANCE wERE 
COMMON THEMES AJORESSED IN wIDELY DIFFERENT MANNERS~ 
INSTITUTIONAL CHANGES IN SITING PRUCEDUKES AND APPROACHES WERE 
SUGGESTED IN BOTH THE FIRST SeESSICN ON GOVERNMENTAL ROLES ANDO 


THE FINAL SESSION CN SOCIAL ISSUES. 


CN RUCLEAR POBER 


lo~-3-1-282 NUCLEAR ENERGY CENTERS — A PRIME ELSE MENT IN REACTOR SITING 

COPE + De Fe 

HOLIFIELD NATICNAL LABURATORYs CAK RIDGEs TENNe + FECERAL ENERGY 

AOMINISTRATIONs WASHINGTONs Use Ceo 
MEETING THE NATION*®S FUTURE ERERGY REQUIREMENTS FORTENCS 
MAJOR ROLE FOR NUCLEAR POWER. THIS COULV RESULT IN HUNOREOS OF 
RELATIVELY SMALL» DISPERStU NUCLEAR SITES THRCUGHOUT THE 
COUNTRY BY THE YEAR 2000 IF PRESENE SITING TRENDS BERE TO 
CONTINUE. TRE SITING CF SEVERAL NUCLEAR REACTURS AND THEIR 
ASSOCIATED FACILITIES IN A SMALL NUMBER OF CUNCERTRATEO NUCLEAR 
ENERGY CENTERS IS AN ALTERNATIVE HAVING MANY ADVANTAGES. THIS 
ARTICLE DESCRIBES THE BACKGFCUND UF THE IDEA AND OCISCUSSES SOME 


a 








OF THE ADVANTAGES AND PRUUiLtMs IN CLUSTLCRING NUCLEAR REACTORS 
INTO NUCLEAR ENERGY CENTEHSe IT CCONCL VOCS THAT TreERE ARL 
COMPELLING ARGUMENTS FOX THe AATICRKAL OEPLCYMENT CF RUCLEAR 
CNERGY. PARTICULAWLY BREELCE® REACTORSs INTU SUCH CENTLKS BUT 
NOTES THAT THERE ARE MANY VUARESLL VES ISsVES ON at ICr MUCH WORK 
MUST BE DONE GEFORE FINAL ANSBEKS AKE AVAILABLE AS TO THE SIZE 
COWPOSITIONs AND EXTENT TO #FICr TRE ENC RGY CENTER CCNCEPT CAN 
BE APPLIED. 


lu-3-2-291 PIN-TC-PIN FAILURE PROPAGATICN IN CIGUID MeTAL COOLév FAST BREEDER REACTOR FUEL SUBASSEPELIES 

VAN ERPs Jeo Be # CHAWLAs Tse Ce + WILSCNe Re Co 

FAUSKEs He Ke 

ARGCNNE NATIONAL LABORATORY + AruUCANEs ili 
THIS ARTICLE IS A REVIEW OF RECENT EXPERIMENTAL AND ANALYTICAL 
#ORK PERFORMED WITH THE OGYECTIVE OF EVAL VATING TRE POTENTIAL 
FOR PIN-TO-PIN FAILURE PRUPAGATICN wITHIN FUEL SLEASSEWOLIES GF 
LIQUIO METAL COOLED FAST BREECERX ROCALCTORS (LMFBRKS) CF CURRENT 
DESIGNe IT 1S CONCLUDED HAT C1) PIN-TO-PIN FUEL -FAILURC 
PROPAGATION FOR CURRENT LMFuUR CUESIGNS ITS JNLIKEL Ye ANU (2) IF 
FAILURE PROPAGATION CCCURS AT ALL > IT Witt BE SLLF-LIMITING OR 
ITS PROGRESSION wItt BE SLOws, THUS ALLUWING AMPLE TIME FUR 
DETECTION ARO CURRECTIVE ACTICN IF APPRUPRIATE INSTRUMENT 
SYSTEMS ARE PROVIDED. 


1o-3-3-308 THE 1974 SPECIALISTS MEETING ON REACTOR NUISEt 

THLE s Je Ae 

CONSULTANT+ BARRINGTONs [Le 
AN INTERRATICNAL MEETING CF SPECIALISTS UN REACTCK NUISE BAS 
HCLD IN ROMEs EITALVs CCTs 21-256 1574s THELRETICAL AND 
CXPERIMENTAL PAPERS TREATED GCTH ZERU PuKER AND PLAaLR REACTORS 
FOK ALL MAJCR REACTOR TYPES.» SIXTLEN DIFFLRENT CATEGCRIES OF 
NOTISE-ANAL YSIS PRACTICAL APPLICATIONSs MOSTLY IN POL 
REACTORS+ WERE LUENTIFLED FRCM THE 46 PAPLRS PRESENTEUse ABOUT A 
THIRD OF TRESE CATEGORIES Akt KREw SINCE THE LAST INTERNATIONAL 
CCN ERENCE CHR NOTSE BAS PFELU IA 196864 A VEPTH GF UNJERSTANJING 
OF ZERO PGWER NOISE BAS EAKHIGITECDOs AND IN A FEW CF THE MANY 
CATEGORIES CF POWER REACTOR NOISE + GULO EXPERIMENTAL ANU 
THEORETICAL UNDERSTANDINGS wthe PRCOJECTLUDs 


16-3-3-316 QUANTIFICATION OF MAN = MACHINE SYSTEM HEL AAGILITY IN PROCESS CONTRUL 

FRANK P. LEES 

LOUGHBURUUGH UNIVERSITY OF TECHNLACGYs ENGLAND 
AUTHORITATTVE DISCCURSES CN TRE SUEJCCT UF HUMAN KEL IABILITY IN 
CONTROL SYSTEMS ARE AVAILAGLC IN JCURKNALS DEVLTED TL 
ERGONOMICS. CYEERNETICSs ANL UVAN FALCTURS se HOWEVER se THE 
SUBJECT IS ALSO OF PRIME INTcREST TU UPC RATICARS IK THE NUCLEAR 
INDUSTRY. TREREFURE AN CVCRVite Cf THLE SUSJJECT OF OPERATOR 
RELIABILITY IS PRESENTED oY SCTH A OIGEST OF A PREVIGUSLY 
PUBLISHED PAPER ANC AN ADDEL SFORT UIGLIUGRAPHY. 


16-3-4-316 RADIONUCLIDE BEHAVIOR DURING NUKMAL CPLRATION OF LICUID 4&TAL COOLED FAST BREEVER HEACTORS ile 

TRANSPORT 

EROMANe Co Aw # KELLYe Jo Lo  HKEYNULOSs Ae Oe 

JNIVERSITY OF VEIRGINIAs CHARLOTTESVILiLs VAs 
THIS IS THE SECOND PART CF A Tec PAnT ARTICLE UN RAVIONUCLIDE 
BEHAVIOR DURING NORMAL CPERATICN CF A LIQUIU-METAL-CLULED FAST 
BREEDER REACTOR (LMFER)« PART Ie INCLUVLD IN NUCLEAR SAFETY 
16¢41)-¢ OFSCLSSED THE PROVUCTICNA OF KADIOACTIVITYs PART 2 
REVIEWS THE TRANSPORT OF THt VARI CUS RADIONUCLIDES s AL THOUGH 
RELIANCE WAS PLACEC CN PUBLISFEL FESULTS FUR BOTr PAKTSs SOME 
NEW CALCULATIONS WERE MADE wre RE NECOEVse RESULTS BEKE 
NORMALIZEO TO A 1000—Me(e) LMFER AND COMP4RED WITh VALUcCS FUR A 
LIGHT WATER REACTOR (tLwRK). TRIS KeViEw INCLUDES TRE TRANSPORT 
OF TRITIUM AND CORROSION PRUDUCTSs TRANSPURT UF FISSION 
PRODUCTS FRCM FAILED FUEL s+ BEFAVILH OF RADIUACTIVITY IN SODIUM 
ANO COLD TRAPS» AND GPERATICN CF GASECUS RAUWASTE SYSTEMSs 
OPERATING EXPERIENCES AKE HEVIEWED FOR Itc FAST REACTURS 
EBR-II.s FERMI. SEFORs, DOUNREAYs KAFSODIEs AND BR-Se LIMITED 
DATA ARE GIVEN FOR TRE THERMAL REACTURS SHKEs SBERs ANU HALLAMe 


16-3-5-337 KINETICS EQUATION FOR LINEAR FIRST-CROER NUCLEAR PRENCMENA 
SKRABLEs Ke + FRENCHse Ce + CHAEOTs Ge + MAJOR. As 
WARD. Ke 
LOWELL TECHNOLOGICAL INSTITUTE. LCHELL + MASS 
THIS ARTICLE DESCRISES A GENERAL EVUATION FUR THE KINETICS OF 
SERIALLY RELATED QUANTITIES LINKED GY LINEAR FIRST-ORDER 
PRODUCTION AND DESTRUCTION PRENOMENAs THE EQUATION IS 
APPLICABLE TC SYSTEMS G& CONCERN IN NUCLEAR AND RACTOLOGICA 
SCIENCES AND HEALTH PHYSICS* SLSGESTEVY APPLICATICAS INCLUDE (1) 
THE SERIAL TRANSFCRMATICN GF KADILAUCLIVESs (2) The CULLECTION 
AND ANALYSIS OF SERIALLY RELATED AIKBURNE RADIOACTIVE 
PARTICULATESs (3) THE INVENTORY GF QUANTITICS IN THE CORE OF A 
NUCLEAR REACTOR. SUCH AS FISSICN FRODUCTSs POISUNSs FISSILE 
ELEMENTS+ AND TRANSURANIUM ELEMENTSs (4) INTLRNAL DOSIMETRY» 
SUCH AS THE BURDEN OF RADICARUCLIVES IN THE VARIOUS SEGMENTS OF 
THE GASTROINTESTINAL TRACT ANU RESULTING OCSES FCR SINGLE OR 
COATINUOUS IATAKES OF PARENT AS WELL AS DAUGHTER HAVIONUCLIOESs 
(5) THE QUANTITY OF AIRGORNL RADICACTIVe AERUSOLS CERERATED IN 
A VENTILATED SPACE THROUGH TRE LECAY OF PARENT INERT 
RADIOACTIVE GASES*+ SUCH AS KAUCNs THORON, XKENCN» ANDO KRYPTONs 
ANO (6) THE CALCULATION OF ROUTINE ANU ACCIVENTAL RELEASES FROM 
NUCLEAR PLAATS. 











lo-3-5- 345 THE ERDA RADIOLOGICAL ASSISTANCE PROGRAM 

SMALLEYs We Le 

ENERGY RESEARCH AND CEVELOPMENT AULMINISTRATIOCNs CAK FIU0GEs TENNe 
THE ENERGY RESEARCH AND DEVELCFEMENT ADMINISTRATICN (ERDA)D 
RADIOLUGICAL ASSISTANCE PKOGKAM PRCVIVtES ACVICE AND ASSISTANCE 
AT THE SCENE UF A RADIULUGICAL INCIOENT WHEN ERDA BELIEVES THAT 
SUCH ACTION IS NECESSARY OR ON REUUEST FRUM OTHER AGENCIES OR 
INDI VIOUALSs THIS ARTICLE OISCUSSES THE TYPES GCF ASSISTANCE 
AVAILAGLE AND MEANS OF UOGTAINING TRAT ASSISTANCE AND PROVIDES 
STATISTICS SUMMARIZING THE EXFLRIENCE WITH TRE PROGRAM ALONG 
wilTr GUIDELINES FOR HANULING «ADICLUGICAL EMERGERCIES. 





15- 3-6-3354 >TLAM=GENERATOR TUBE FAILURES — aCRLO CXPERITENCE IN WATER COOLED NUCLEAR POWER REACTORS DURING 1972 
STC VENS—-GUILLEs Pe De 
ATOMIC ENERGY CF CANADA LIMI Tees CHALK KIVERe CANALA 
OURING 19724 APPROXIMATELY CNt IN Pitt GRERATING REACTCRS wiTr 


STEAM GENERATORS [KCURRED TUSt FAILYUKESs PREDOMINANTLY NEAR THE 
TUGE SHEET AND IN THE BEND FEGICNse VARIOUS FORMs CF CURROSION 
WERE THE MOST FRECUENT CAUSE GF FAILURE se EVOY-CURRENT 


INSPECTICN ®AS THE PREFERRED METRCO FOR LOCATING AND 
INVESTIGATING THE CAUSE UF FAILURE. EXTCNSIVE USE BAS MALE OF 
bUfrM MECHANICAL AND EXPLOSIVE FLUGS FUR REPAIR e AS A CLASS» 
STEAM GENERATORS WITH MONEL 400 TUBES HAV THE LOWEST FAILURE 
RATES» ANDO TFOSE WITH INCUNEL 600 TUBES HAD THE HIGHEST. 


16-4-1-415 THE ANSI-NSMB NUCLEAR STANDARDS FRCGRAM 

SAVOLAINENs Ae He 

AMERICAN NATIONAL STANUARDS INSTITUTLC »s NEW YORKse NoVo 
THE AMERICAN NATICANAL STANVAKOS INSTLIFUTE (ANSITI—-NUCLEAR 
STANDARDS MEASUREMENT BSCAHRD (ASMA) NUCLEAK STANUVAKDS PRUGRAM 
HASe SINCE ITS INFANCY. PRIUCEEULD CN A GASE UF LONG TERM PLANS 
AND BROAD GCALS BEYOND THOSE OF THE INUVIVIUJAL STANUVAROS 
PROJECTS UNDERTAKEN. THe EFRFUCAT IN THE VEVELOPMENT OF NUCLEAR 
STANDAROS HAS FOCUSED ON MANY UUJECTIVESs INCL UDINGs (1) THE 
EXPEDITIOUS DEVELCGPMENT OF FIGF GUALITY STANDARUS IN AREAS OF 
NEEOs(2) MAXIMUM COORDINATICN CF THe PRUGRAM TC PRCMCTE A 
DISCIPLINED ENGINEERING APPRCACH TU DESIGN AND CCNSTRUCTION OF 
NUCLEAR FACILITIESs TO ENSURE ADEQUATE AND SAFE PLANTS» AND TC 
PROVIDE UTILITY ANO SAFETY IN TRE USE UF KAVIGACTIVE 
MATERIAL Se(3) PARTICIPATION IN THE PRUGRAM UY THOSE #HO Wht 
ULTIMATELY USE THE STANDARUS.(4) RELIEF UF VOLUNTEER 
PROFESSICNALS FROM ADMINISTRATIVE EYVROENS THAT OC NOT UTILIZE 
THEIR TIME EFFECTIVELYs(5) INCREASEV PARTICIPATICN BY 
PROF ESSICNAL STANDARDS #eRITING OKGANIZATIONSe THE INFURMATIONAL 
TOOLS ARE NOW IN PLACE TO ASSIST STANVARDS @RITING GROUPS IN 
URGANIZING AND COMPLETING TREIR TASKSs TO PRUVIDE STANDARDS 
MANAGEMENT GROUPS wITH A BASIS FCR CVALUATING PKCGRES3-e AND TO 
ALD PROGRAM PLANNERS IN ASSURING ACHIEVEMENT CF TREIR GOALS 
wITH A MINIMUM OF CVERLAP AND CUPLICATIUNs AS OF JANUARY 19756 
APPROXIMATELY 1500 STANDAKOS H4D BEEN LOENTIFIED AS HAVING 
NUCLEAR APPLICATIONs ANO TrcRE WERE S51 ACTIVE PROJECTS UNDER 
THE COGNIZANCE OF NSMG. 


19-4-1-421 THE NEW FEUVERAL WATER POLLUTION CCNTRUL ACT ANDO ITS IMPACT ON NUCLEAR POBER PLANTS PART Ife THE EFFECT 
OF FePCA CN NAC LICERSING JURISOICTICN ANU PRCCEQURES 
DAVISe Je Pe 
CONSOLIDATED ECISON COMPANY UF N&w Y¥CrKe INCoe NeVo 
« PART [I OF THIS ARTICLE COVERS [HE INTERRELATICNSHIP OF THE 
UeSe ENVIRONMENTAL PROTECTION AGENCY (c&PA) AND TRE UeSe NUCLEAR 
REGULATORY COMMISSION (NRC) ENVIRCAMENTAL REVIEWS UNOER TRE 
FEDERAL WATER POLLUTION CONTROL ACT (FwPCA) AND CTHER STATUTESe 
THE SCOPE OF EPA*S AUTHCRITY IC REGULATE RAVDIUACTIVE MATERIALS 
DISCHARGE UNDER FewPCA ANO THe IMPACT UN NRC REGULATICN UNDER 
THE ATOMIC ENERGY ACT ARE OISCUSSEOs AND TRE EFFECT OF FePCA ON 
NRC ENVIRONMENTAL JURISODICTIGCN UNDEK NEPA IS CONSICERED. IN 
AODITIONs TRE PROBLEMS INVOLVEC IN PUSSIULE GVERLAPPING AGENCY 
JURISDICTIONS AND THE EPA-AEC MeMUCRANDA GF UNDERSTANDING ARE 
ANALYZEDese THIS ARTICLE ALSU BRILFLY SUMMARIZES EVENTS THAT HAVE 
OCCURRED SINCE THE PUBLICATICN OF PART Ie FENALL Ys THE 
PROSPECTS FOR A WORKABLE DISCHARGE PERAIT SYSTEM UNDER THE 
- FwPCA ARE DISCUSSEC. 


16-4-2-436 CSNI MEETING ON FUEL — COOLANT INTERACTIUNS 

FAUSKEs He Ke 

AKGONNE NATIONAL LABORATORYs ARGCANEs ILL 
THIS ARTICLE IS A BRIEF REVIEW OF THE SECQNO SPECIALIST MEETING 
ON FUEL—COOLANT INTERACTICNS IN FAST REACTCRSs TRE MEETINGs 
SPCNSOREO BY THE COMMITTEE CN THE SAFETY OF NUCLEAR 
INSTALLATICNS (CSAI)«6 WAS HELL IN I5PKAs LTALYs NOVe 21-226 
1973.6 EXPERIMENTAL DATA PRESENTED AT He MEETING INCLUDED TESTS 
WITH BOTH SIMULANTS AND LIUVJID MET4L-COULED FAST BREEVER 
REACTOR (LMFBR) MATERIALS. IN THE LATTER CATEGORYs GVER 100 
INTERACTION TESTS WERE DISCUSSED. INCLUDING APPROXIMATELY 30 
PROTOTYPIC INREACTCR TESTSs ALL TRE TESTS INVOLVING LMFUR 
MATERIALS RESULTED IN VERY MILO INTERACTIONS» EXCEPT FOR A FEB 
CASES WHERE SMALL QUANTITIES CF LIGUID SODIUM WERE INJECTED 
INTO MOLTEN URANIUM DIOXIVE (LAUCRATORY TESTS)+ TRE ENERGETIC 
INTERACTIONS WERE GENERALLY EXPLAINED GY ENTRAPMENT AND 
OVERHEATING OF THE LIQUID SCOIUM, ALTHOUGH SIGNIFICANT 
OLFFERENCES IN DETAILS OF TRE PROPOSED MECHANISMS EXISTED. 
SEVERAL VARIATIONS CF THE OFIGINAL CHO-PADILLA ACCIOENT 
ANALYSIS MODEL OF FUEL-COULANT INTERACTION WERE ALSC PRESENTED. 


_ 


' 
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HOBEVERs LACK OF UNDEKSTANDING CF FRAGMUNTATIUNe MIXING: ANU 
HEAT TRANSFER PROCESSES HAS PREVENTLD sUBSTANTIAL I¥PROVEMENT 
UF THE MODEL AS ORIGINALLY PRUPOSECDs (FULL-COCLAAT INTERACTIONS 
RCFERRED TO IN THIS ARTICLE ARE PHYSICALs NOT CHEMICAL 2) 


160-4-2-443 A METFOO OF CALCULATING TURGINE MISSILE STKIKE ANO CAMAGe PRCBAGILITIES 
SWANs Se We + MELEISs+s Me 
JECHTEL POWER CORPORATION, SAN FRANCISCUs CALIF s 

THE SIMPLE INEXPENSIVE COMPUTER CODE Ui SCKIVED IS USEV FOR 
CALCULATING THE PROGABILITY CF TUREING MISSILE DAMAGE TO 
SYSTEMS REQUIRED FORK SAFE SFUTLOBN OF A NUCLEAR PLANT 
FOLLGWING A STRUCTURAL FAILURE IN THE TUKGINE GENERATUR SYSTEM. 
THE CODE CALCULATES THE PROBAGILITY THAT A TURGIAE MISSILE wiit 
STRIKE THE CONCRETE STRUCTUKE SURKRCUNUING A PLANT SYSTEM AND 
THE PROBABILITY OF VAMAGE Tu TRL SYSTEMse EXAMPLE CALCULATIONS 
ARE PRESENTED TO ILLUSTRATE TRE VARIATION IN THE CALCULATED 
PROBABILITIES FOR DIFFERENT PLANT ARRANGLMENTS ANC CIFFERENT 
TARGET WALL THICKNESSES. 


li- 4-3-4532 SENSITIVITY OF PORTABLE BETA-GAMMA SURVEY INSTRUMENTS 

SOMMERSs Jeo Fe 

ITOAHO NATIONAL ENGINEERING LAGCRATURYs LUAHO FALLS+e IDAHO 
DEVELOPMENT OF A NEW GENERATICA CF PCRTABLE RADIATICN SURVEY 
INSTRUMENTS AND APPLICATIUN UF THE *AS LOW AS PRACTICAKLE® 
(ALAP) PHILOSGPHY HAVE PRESCNTED A PRUGLEM CF COMPLIANCE wITH 
GUIDES FOR RADIOACTIVE CUNTAMIBRATICN CUNTRCLs ISOLATEDs 
LOe-LEVEL. OISCRETE PARTICL&® Ect A-CAMMA CUNTAMINATION IS BEING . 
OCETECTED WITH THE NEW INSTRUMEATS. TO DETERMINE TRE LIMITS OF 
PRACTICABILITY REQUIRES» IN TURNs THE DETERMINATION OF THE 
LIMITS OF DETECTION OF THESt SLRFACE CONTAMINANTS» THE DATA AND 
CALCULATIONS INCLUDED IN THIS ARTIG. cc INDICATE THE SOURCE 
DE TECTIGN FREQUENCIES THAT CAN BE EAPECTEV USING Tre NEW 
GENERATION OF SURVEY INSTRUMENTSe THE AUTHCR CONCLUDES THATs IN 
LOw® POPULATICN GRCUPS OF DISChKETE PARTIC. £Ss ABULT SOOO DIS/MIN 
CF GETA ACTIVITY PER PARTICLE [IS TrhE MINIMUM LEVEL CF ACTIVITY 
PER PARTICLE wWHICr IS APPLICAGLE FOR CONFIDENT CCWRLIANCE WITH 
SURFACE CONTAMINATION CCNTRCL GUICES+ LOWLA CCNTRCL LEVELS ARE 
POSSIBLE WITH ADDITIONAL DEVEL CPMENT UF INSTRUMENTS OR THROUGH 
HIGH COST CHANGES IN RAUDIATICN SURVEY ANU CONTAMINAT LON-CCNTROL 
METHOOS.+ ADOITIONAL ANALYSES ARE REGUIRED FCRK ASSESSMENT OF TRE 
HAZARD CAUSED BY WIDELY YISPERSED DISCRETE PARTICLE 
CONTAMINANTS. 


lo-4-4-4598 APPLICATION OF EVAPORATICN TU THE TREATMENT UF LIQUIDS IN THE NUCLEAR INDUSTRY 
GOOGEEs He We + KIBBEYs Ase He 
HMOLIFIELD NATEICNAL LABORATORYs CAK RIOGEs TENNe 
A SURVEY OF EVAPORATION AS AFFLIED TO RAVICACTIVE-wASTE 
SOLUTICNS SHOWED THAT SYSTEM OECONTAMINATION FACTORS (UFS) OF 
1043) TO 1044) CAN GE EXPECTEU FOR NONVOLATILE RADIOACTIVE 
CONTAMINANTS TREATED IN SINGLE STAGE EVAPORATCRSe THE OF*S FOR 
[OOINE CAN BE EXPECTED TO ct A FACTOR UF 10 TO 100 LOSER THAN 
THOSE EXPECTED FOR NONVCLATILE SPECIES UNDER ALKALINEs SUT NOT 
OXIOIZING OR ACIDIC, CONDITIONSs THE OF IS REDUCED bY A FACTOR 
OF ABOUT 10 IF ORGANIC MATERIALS ARE MIAED wITH AQUEOUS MASTES. 
THESE VALVES CONSIDER THAT THE EVAPCRATOR IS wELL DESIGNEDs 
ADEQUATELY SIZED. AND GPERATED wiTr REASCNASLE SKIite 


1o-4-4-469 PROBLEMS IN NUCLEAR AIk CLEANING SYSTEMS 
MUELLER. De We 
HARVARD UNIVERSITY. BCSTONs MASS. 
THIS ARTICLE [S A REVIE® UF PUBLISHED REPORTS OF FAILURES IN 
AIR CLEANING AND AIRBORNE WASTE MANAGEMENT SYSTEMS AT NUCLEAR 
INSTALLATIONS FROM 1966 TO 1974. THE REVIE® INOICATES INSTANCES 
OF OISRUPTICN OF NCBLE GAS ACSCRPTIUN SYSTEMS OVE TO HYOROGEN 
EXPLOSIONSe DECREASED PERFORMANCE CF PARTICULATE FILTERS OVE TO 
THE PRESENCE OF CONTAMINANTS OR THE FAILURE OF SEALSs DAMPERS. 
AND VALVES» AND IMPROPER EVALUATICN OF THE EFFICIENCY OF AIR 
CLEANING SYSTEMS OVE TO SAMPLING AND OTHER PROCEDURAL ERRORS. 
AL THOUGH A PORTION OF THE REFCFTED FAILURES CAN BE ATTRIBUTED 
TO MANUFACTURING AND DESIGN DEFLCTS+s A WMAJCR SHARE (ABCUT 65 
PERCENT) APPEARS TC BE OVE TC ExRORS GY THOSE KESPONSIBLE FOR 
THE OPERATION AND MAINTENANCE CF ALR CLEANING EQUIPMENT. 


16-4@-5-4462 KEACTCR OPERATCR TRAINING PROGRAMS UTILIZING NUCLEAR POSER PLANT SIMULATORS 

COLLINSs Pe Fe 

UeSe ATOMIC ENERGY COMMISSICNs WASHINGTONs OeCe 
THE NUCLEAR REGULATORY COMMISSION (NRC) KEQUIRES THAT ALL 
UPERATORS OF THE CUNTROLS OF NLCLEAR FACILITIES BE LICENSED. 
APPLICANTS FOR LICENSES MUST PASS #XITTEN EXAMINATIONS AND 
OPERATING TESTS ADMINISTERED BY NkCe SUME INOIVICUALS MUST BE 
EXAMINED PRIOR TO INITIAL CRITICALITY AT A FACILITYs WHEREAS 
OTHERS MUST HAVE HAO EXTENSIVE ACTUAL OPERATING EXPERIENCE AT A 
COMPARABLE REACTOR TO SIT FUR THESE EXAMINATICNSe CPERATING 
EXPERIENCE MAY BE OBTAINED TRECUGH APPRUVED TRAINING PROGRAMS 
THAT UTILIZE NUCLEAR POWER PLANT SIMULATORSs+ SINCE 19695 NRC*S 
PREDECESSORs THE USAECse HAS ACCEPTED FOUR SUCH TRAINING 
PROGRAMS THAT ARE AOMINISTERED BY THE VLNVORS OF NUCLEAR POWER 
PLANT SYSTE#S. THE PROGRAMS CCNSIST OF (1) NUCLEAR FUNDAMENTALS 
COURSESs (2) RESEARCH-REACTCR CPERATIONs (3) LCECTURES ON 
NUCLEAR POWER-PLANT DESIGNe (4) CBSERVATION AT OPERATING 
NUCLEAR POWER PLANTS» AND (5) SIMULATUR OPERATIONS. INDIVIDUALS 
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SEEKING LICENSES AFTER PLANTS EECCKHE OPLKATIONAL MUST 
DOEMCNSTRATE THEIR PROFICIENCY AT REACTOR CONTROLS DURING 

t XAMINATIONSe IN 19716 THE ULSAEC APPROVED THE USE OF SIMULATORS 
IN TRAINING PROGRAMS ANU DLUKING ThE EXAMINATIONS. THESE 
PROGRAMS ARE LIMITED TO PERSUNKREL FrUM FACILITICS HAVING 
CONTROL ROOMS WHICH ARE CLOSELY PARALLEL TCO THAT CF THE 
SIMULATORe THE NRC ALSO REQUIKES LICENSES INOILVIDUALS TU 
PARTICIPATE IN REGUALIFICATICN PRCGHKAMS THAT REQUIRE LICENSEES 
TU MANIPULATE REACTOR CONTRCLS TRRUUGH A SPCCIFIED NUMBER OF 
EVOLUTIGNS DURING THEIR LICCNSE TENURESe IF THE SIMULATOR®S 
OPERATING CHARACTERISTICS AND CUNTRUL RUOM 4kE SIMILAR TO THOSE 
OF THE FACILITY INVOLVEQs+ MARITFULATION OF SIMULATCK CONTROLS IS 


PERMITTED SG THAT THE NUMBER UF PLANT LVOLUTIONS SOLELY FOR 
REQUALIFICATION CAR BE MINIWIZLEDe FINAL CVALUATION UF THE 
MERITS OF USING SIMULATORS KATRFER THAN UPERATING FLANTS IS 
BAStEO ON THE KNOWLEOGE AND UNDERSTANDING EXHIBITED UY TRAINEES 


OURING THE ADMINISTHKATICN OF CAAMINATIONSe THE NRC EXAMINERS 
HAVE FOUND TFAT INCIVEIQDUALS TRAINED UsING SIMULATORS HAVE A 
BETTER UNDERSTANDING OF PLANT KESFUENSES TU TRANSIENT CUNOITIONS 
ANC ABNORMAL SITUATIONS AND ALSO Akt 40KE CONFIDERT IN 
ANSWERING QUESTICANS THAT RECUIRL PREQICTIUON OF PLANT RESPCNSES 
TO POSTULATED SITUATIONS. ALSCs SIMULATORS ARE EXTREMELY 
EFFECTIVE FOR EXAMINING AND EVALUATING INODIVIDUALSe THE NRC 
BELIEVES THAT SIMULATORSs USES IN CUNJYUNCTICN wWIiTr 
COMPREHENSIVE TRAINING PROGRAMS. Ake CFFECTIVE TRAINING DEVICES 
AND INTENOS TU ENCOURAGE THEIR USt IN FUTURE TRAINING PROGRAMS. 


§16-5-1-537 NUCLEAR LIABILITY INSURANCE - A RESUME OF RECENT YEARS 

MAPRCNEs Jeo 

NUCLEAR ENERGY LIABILITY-PHOPERTY INSURANCE ASSUCIATICNs 

FARMINGTONs CONNes 
THE NUCLEAR CEABILITY INSURANCE PLCOLS HAVE STLADILY INCREASED 
NJCLEAR LIABILITY INSURANCE AVAILAGLE TU THE NUCLEAR LNOUSTRY 
TO ITS PRESENT $125 MILLICNs weiCr IS MURC THAN OCUGLE THE $60 
MILLION FIRST PROVIDED IN YE7*e THE INSURANCE PLCLS ALSO 
PROVIDE AN ADDITIONAL $175 MILLION UF ALL-RISK PROPERTY 
INSURANCE TO PROTECT AGAINST LCSS CF PRUPERTY AT A NUCLEAR 
FACILITYs FCR A TOTAL OF £360 MILLIONs THES AMOUNT OF LIABILITY 
AND PROPERTY INSURANCE AVAIL 4ELE FC NUCLEAR RISKS EXCEEDS THE 
COVERAGE THE INSURANCE INOULSTRY HAS AT KISK ANYWRERE CN A 
SINGLE UJUAIT OF RISKe THUS ATTESTING TO THE CUONFICENCE IN 
NUCLEAR SAFETY». THE EXTRACRUINABRY SAFETY AChHIEVEC AND RECCROEO 
BY THE LOSS EXPERIENCE OF TRE NUCLEAR PUOLS IS DESCRIGEDse THE 
INSURANCE PCOLS HAVE PROPOSED 4 CHANGE IN THE PRICE-ANDERSON 
ACT WHICh WOULD PROVIVE SUBSTANTIAL ADVITIONAL SUMS OF NUCLEAR 
LIABILITY INSURANCE TC PROTECT Trt PUSLIC ANU WHICr IS LIKELY 
TO BE THE SUBYECT OF EXAMINATICN GY CUNGRESS DURING 19756 THE 
PROPOSAL « [fF IMPLEWMENTECs Wilt GRADJALLY INCREASE THE 
PROTECTION AFFORDED TO THE PUELIC ANDO VIRTUALLY ELIMINATE THE 
ROLE OF GOVERNMENT INDEMNITY. 


86-S- 1-542 AMERICAN PHYSICAL SOCi€TY*S STUDY OF LIGHT WATER REACTOR SAFETY 
(EDITORS NOTE — IN AUGUST 1974 THE Uese ATCMIC CRERGY 
COMMISSICN RELEASED FUR REVIE® AND COMMENT A DRAFT OF 
WASH-1400+ "REACTOR SAFETY STUDY-AN ASSESSMENT CF ACCIDENT 
RISKS IN UeSe COMMERCIAL NUCLEAR PUatR PLANTSe* St& NUCLLAR 
SAFCTYs+ VOL es 150¢ NCeo 6e PAGES €73-€75 FOR A URIEF SUMMARY OF 
THAT REPORT. THAT STUDY BY THE ALC IS Tet MOST CCMPKEHENSIVE OF 
ITS KINO EVER UNDERTAKEN AND FAS SINCE BEEN EXTENSIVELY 
REVIEWED BY MANY INTERESTED PARTIES» THEIR CCMMERTS ARE 
AVAILABLE AT THE NRC PUBLIC ULCUMENT ROUMs CONCURRENT @ITH THe 
AEC REACTOR SAFETY STUDY. THE AMERICAN PriySICAL SCCIETY (APS) 
DECIDED TO SPONSOR A STUDY UF KLACTUR SAFETY GECAUSE IT &AS AN 
IMPORTANT AND CONTROVERSIAL SUBJECT WITH SUSSTANTIAL SCIENTIFIC 
ANC TECHNOLOGICAL CONTENT. TO®ARD THAT ENO THE APS STUDY BAS 
SUPPORTEO BY THE NATICNAL SCIENCE FOUNDATION ANDO ThE AECe THE 
APS STUDY WAS UNDERTAKEN IN 1974-1975 GY A STUDY GRCUP 
CONSISTING CF 12 PART-TIME PARTICIPANTS w#ITH VAKICUS LEVELS 
OF PRIOR EXPERIENCE IN THE REACTCR FLEL Oe ITS PURPCSE WAS TO 
MAKE A QUANTITATIVE ESTIMATE CF TRE LIKiL THOULD GF ACCIDENT 
CONSEQUENCES Of A GIVEN SEVERITY. ALTHOUGH THE APS STUDY GROUP 
OIO NOT UNDERTAKE TO REVIEW Trt AEC REACTOR SAFETY STUDYe THERE 
1S MUCH COMMON GROUNO BETBEEN THE TwCe ANDO THE AEC STUoY IS 
MENTIONED FREQUENTLY IN THE APS REPORTs THE ORAFT OF THE APS 
REPORT. ENTITLED * REPORT TO TRE AMERICAN PHYSICAL SUCIETY BY 
THE STUDY GROUP ON LIGHT WATER-REACTOR SAFETYs* AS RELEASEU IN 
APRIL 1975+ AND TRE FINAL VERSICN WiLt BE PUULISHED IN THE 
REVIEWS OF MODERN PHYSICS. BECAUSE OF THE IMPORTANRCE OF THE 
SUBJECT AND BECAUSE OF THE TECHNICAL COMPETENCE ANO OBJECTIVITY 
GF THE APS STUDY GROUP. THE COITCRS OF NUCLEAR SAFETY ARE HERE 
REPRINTING THE FIRST CHAPTERs *SUMMARY OF CONCLUSIONS AND MAJOR 
RECOMMENDATICNSs* CF THt CRAFT OF THE APS REPORT o) 





16-5-2-546 POTENTIAL EFFECTS AND CONSEQUENCES OF POSTULATED NEUTRCNIC ACCIDENTS IN HTGRS 

TOBIAS+ Me 

MNOLIFIELO NATICNAL LABCRATORY. CAK RIOGEs TENNe 
STUDIES OF POSTULATED NEUTRONIC EVENTS OF MAJOR CCNCERN IN 
‘HIGH TEMPERATURE GAS COOLED KEACTCRa (HTGRS) ARE REVIEWED. THE ' 
LITERATURE COVERED INCLUDES LICENSING REVIEWSs SAFETY ANALYSIS 
REPORTS+s AND TOPICAL REPORTS PFEPARLO UJKING The DESIGN AND 
DEVELOPMENT GF THE MAJOR REACTCRS CF THE GENERAL ATOMIC { 
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COMPANYs INCIDENTS CONSIVEREC AYE LOSS OF FISSILUN PROUUCTSs 
CORE COMPRESSION OUE TO EAKTHCUAKEs FULL INSERTICN CURING 
RELOADINGe AND STEAM INTRODUCTICN INTO Tre COKEs ALi OF wHICH 
ARE JUDGED TOC BE CF LESS IMPCRTANCE TRAN TRE wITrCRAWAL OF A 
SINGLE ROD PAIR. INCIDENTS SUCH AS MULTIPLE KCD BITHORAWAL OR 
KUD EJECTICKN HAVE BLEN DISMISSED AS PHYSICALLY IMPOSSIULE. 
ANALYSES OF REACTIVITY CHANGES FOLLCWING A LCSS CF CCOLANT 
ACCIDENT I[NOCICATE THAT FEGRS wILiL REMAIN SUDCRITICAL. OTHER 
ITEMS THAT CONTINUE TO RECEIVE ATTENTION ARE THE REACTIVITY 
CONSEQUENCES OF CORE SUPPURT COLLAPSE RESULTING FROM WEAKENING 
BY SEISMIC EVENTS CR STEAM CLRERUSICNese TRE PHYSICS CALCULATIONS 
HAVE BEEN EXTENSIVELY CUMPAREL wlTr CXAPERIMENTAL RESULTS IN 
CRITICAL FACILITIES ANDO GCRERATING BRL ACTUKSe DESIGNERS HAVE 
CUSTOMARILY DEALT ITH CIFFERCACES dETa#cEN CHSERVATION ANC 
CALCULATION BY USE OF PESSIMISTIC ASSUMPTIONS AND BY CONTINUAL 
ATTEMPTS TC IMPROVE THEORETICAL APPROACHES +e INUCPENDENT 
CHECKING IS CURRENTLY SPONSCRED BY THE NUCLEAR REGULATORY 
COPMISSICN®'S OFFICE CF NUCLEAR KEGULATURY RESEARKCr. 


IEEE NUCLEAR POWER SYSTEMS SYMPOSIUM 


HAGENs Eo We 


HOLIFIELU NATEICNAL LABORATORY s CAK KIUGEs TENNe 


THIS ARTICLE REVIEWS THe NUCLEAR SAFETY KELATED PORTIONS OF THE 
6TH IEEE NUCLEAR PCWER SYSTEMS SYMPUSIUM HELD IN WASHINGTCNe 
DeCee DECe Ll-t3e 1974s THE MEL TINGse MELD CCNCURREARTLY wITH TRE 
21ST NUCLEAR SCIENCE SYMPUSIUM ANDO THE i4Th SCINTILLATION AND 
SEMICONDUCTOR COUNTER SYMPCSIUMs WAS SPONSCKHED BY THE INSTITUTE 
OF ELECTRICAL AND ELECTRONICS ENGINEERS (TELE) AND THE UeSe 
ATOMIC ENERGY COMMISSIONse IT #45 THe LATcST IN A SERIES OF 
MEETINGS DESIGNED SPECIFICALLY FCR CLECTRKICAL ENGINEERS WhO ARE 
INVOLVED wITH NUCLEAR PCawER CEREKATIONs StViRAL SESSIUNS *sERE 
DEVOTED TO UPDATING INFORMATICKR CN sTANJVARDS+ STARTUP AND 
OPERATING EXPERIENCESse ANU INSTRUMENTATIUN DEVEL CEMENT. 


NUCLEAR SAFETY DESIGN OF THE CLINCH KIVERK BREEDER REACTOK PLANT 


GRAHAM. Je 


WESTINGHOUSE ELECTRIC CCRPCRATICNs P1TTSUUKGHe PAse 


THIS ARTICLE REVIEWS THE DESICA PHILUSUPHY AND SAFETY FEATURES 
OF THE 975-Mw(T) CLINCH RIVER EmEECER REACTOR (CRER)s A SODIUM 
CCOLED DEMONSTRATION REACTOR TC BC BUILT NEAR OAK RIDGE. TENNs 
THE OVERALL SAFETY CF THE PLANT 1S GASED ON THREE LeVelS OF 
PROTECTION (1) RELIABLE OPERATICN THROUGH INTRINSIC FEATURES GF 
THE DESIGNs (2) PROTECTICN PROVIDED AGAINST ANTICIPATED FAUTS 
AND UNLIKELY EVENTS+s AND (3) FROVISION FOR EXTREMELY UNLIKELY 
EVENTS. THE PRINCIPAL FEATURES OF EACH OF THESE THkEE SAFETY 
DESIGN LEVELS ARE DISCUSSED. IN ADOITIUNs WURK IS CONTINUING ON 
A PARALLEL DESIGN APPROACH TRAT TREATS A CORE DISRUPTIVE 
ACCIDENT AS A DESIGN BASIS. 


SOLIVU RADIGACTIVE WASTE PRACTICES AT NUCLEAR POWER PLANTS 


KIGBEY« Ae He + GODBEEs He We 


HMOLIFIELD NATICNAL LABORATORY+ CAK RIUGEs TENNs 


THIS REVIEW OCF SOLID RAVIOACTIVE WASTE PRACTICES AT NUCLEAR 
POBER PLANTS THROUGH 1972 SHC#S THAT GOILING MATER REACTORS 
(BWRS) CUMULATIVELY GENERATED CVER TWICE AS MUCH BASTE AS 
PRESSURIZED-BATER REACTCRS (PwekS) (3463 KA 10045) VSe 1e® K 1045) 
CUBIC FT) AND PRODUCED ABOUT TFE SAME CUMULATIVE THERMAL CUTPUT 
(202 K 1008) VSe 2e5 K 1046) MeH( TI). THE CUMULATIVE UNDECAYEDO 
CONTENTS OF THESE BASTES BERE 667 A 1013) ANDO Te? X 1043) CI 
FOR BWRS AND PWRSe RESPECTIVEL Ye GENERALL Ys PeRS INCORPORATED 
ALL WET PROCESS wASTES EXCEPT SPENT Bc Av RESINS IN CEMENTs 
WHEREAS SEVERAL GWRS TENVED TC JVESATER SLUDVES ARD RESINS AND 
TO SORB EVAPORATOR CCNCENTRATES ON HIGH SURFACE AREA MATERIALS 
wIiTHOUT BINDER FOR SHIPMENT ANC BURIAL + A RECENT TREND FOR BERS 
IS TO INCORPORATE WASTE IN SOL IU MATRICESs 


THE ENVIRONMENTAL IMPACT IQUINE-129 KELEAStU BY A NUCLEAR FUEL REPROCESSING PLANT 


PALMSs Je Me # VELURI + Ve Re + GOONEs Fe We 


ALLIEDO-GENERAL AUCLEAR SERVICESs EARNW@LiL + SeCe 


THE ENVIRONMENTAL IMPACT OF ICOINE-129 RELEASED BY THE ALLIED 
GENERAL NUCLEAR SERVICES - BARK#EL’ NUCLEAR FUEL PLANT (8NFP) 
1S ASSESSED. ON THE BASIS CF PRESEART KNOWLEUDGEs IT IS EXPECTED 
THAT THE PREOICTED RELEASED FROM THE PLANT wilt ACT RAISE THE 
CONCENTRATICN OF IOCOINE-129 TC LEVELS THAT WOULD BE HAZARDOUS 
TO MAN OR THE ENVIRGNMENTs THIS ARTICLE SUMMARIZES TRE ANALYSES 
ASSOCIATED BITH THE RELEASE CF iIULOINE-129 TO THE ENVIRONMENT, 
INCLUDING THE PRESENTLY ESTIMATED BNFP RELEASES AKO 
CALCULATIONS OF RESULTING VOSE TO MAN JsING THE STATE UF THE 
ART DOSE MODELS. THYROID OGSES ARE CALCULATED BY TRE SPECIFIC 
ACTIVITY MODEL AND THE CRITICAL PATHWAY MUDEL. THE DEGREE OF 
CCNSERVATIVENESS INVCLVED IN Tre SPECIFIC ACTIVITY MULEL WHICH 
MAKES IT UNACCEPTABLE AS A REALISTIC MOVEL IS DISCUSSED, AND 
THE CRITICAL PATHBAY MODEL [S ERIEFPLY ASSESSED. THYROID OUSES 
FOR ADULTS AND INFANTS QUE TC INHALATION ANC INGESTICN ARE 
PRESENTEDse FOR AN AIR CONCENTRATICN OF 346 K 104-5) PCI/M(3) OF 
TOUI NE-1296 RESULTING FROM A RELEASE AT THE RATE OF 165 XK 
10(-9) CIZSECs. THE INFANT AND THE ADULT THYROIO OCSES OVE TO 
INGESTICN VIA MILK ARE CALCULATED BY THe CRITICAL PATHWAY 
MODEL TO BE 0624 AND Oci2 MREM/SYEAR, RESPECTIVEL Ye THE ADULT 
THYROID DOSE OVE TO INGESTION CF LEAFY VEGETABLES IS FOUND TO 
BE 02604 MREM/SYEAR. THE INHALATICN AND #HOLE 800¥Y COSES ARE 
ORDERS OF MAGNITUDE SMALLER. 
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STEAM GENERATOR TUBE FAILURES —- WCRLOD EXPERIENCE IN WATER COOLED NUCLEAR POWER REACTORS IN 
STEVENS-GUILLEs Pe De + HARE +s Me Ge 
ATUMIC ENERGY CF CANADA LIMITECs CHALK RIVER» UNTARIO 

THIS ARTICLE SUMMARIZES STEAM CENERATOR TUSE FAILURES IN BATER 

COCLED REACTORS FOR 19736 FAIL UKES OCCURRED IN 11 OF 49 

REACTURSs+ MAINLY OULE TO CORRLSIGN AND VIGRATICNs TRE TaO MOST 

IMPORTANT VARIABLES IN PREVENTING TRESE FAILURES APPEAR TO BE 

SECONDARY WATER CHEMISTRY AND CLSIGNe 


OCCUPATIONAL PACIATION EXPCSURE AT NUCLEAR POWER PLANTS 

NUCLEAR SAFETY STAFF 

OAK RIDGE NATICNAL LABORATORYs GAK RIDGLs TENNe 
THIS ARTICLE SUMMARIZES THE RESULTS OF AN INVESTIGATION OF 
CCCUPATIONAL RADIATION EXPOSURES AT NUCLEAR PCWER PLANTS 
CARRICD OUT BY SAI SERVICES FCRK The ATUMIC INDUSTRIAL FORUMs 
OCCUPATIONAL RADIATION CXPCSLFES ANC THEIR SCURCES WERE 
INVESTIGATED AT EIGHT BUILING ®#ATECR KEACTORS (8WRS) AND AT SIX 
PRESSURIZED WATER REACTORS (FwkS) FROM 1969 TO 1973. 
ACTIVATION PRODUCTS RATHER THAN FISSION PRODUCTS BERE FOUND TO 
BE THE MAJOR SCURCES CF RADIATICN EXPOSUKE TO IN-PLANT 
PERSONNEL FOR BOTH TYPES UF REACTORSe THE SINGLE #CST IMPCRTANT 
NUCLIDE CONTRIBUTING TO EXPOSURES 4T GWRS WAS CUBALT-60+ NO 
SINGLE NUCLIDE WAS FCUND TO 6t DOMINANT IN PWR EXPOSURES» BUT 
STEAM GENERATOR WORK WAS THE LARGEST SOURCE OF EXPOSURE. THE 
ANNUAL EXPOSURE RATE WAS FCURL TO INCREASE WITH PLANT AGE ON 
BWRSe BUT THERE IS NO CCNSISTENT PATTLRN FCR EXPCSURE RATE 
CHANGE WITH PLANT AGE GN PwWkSe 


EPRI WATER REACTOR SAFETY PROGKAM 
LOEWENSTEINs We Ge 

ELECTRIC PCWER RESEARCH INSTITUTEs PALO ALTO, CALIF « 
THE RATIONALEs STRUCTURE +s ANO CURRENT SFATUS OF TRE ELECTRIC 
POWLR RESEARCH IASTITUTE (EPRI WATER REACTOR SAFETY PKUGRAM 
ARE SUMMARIZED. THE EFFORTS UCMPHASIZLE QUANTIFIED ASSURANCE UF 
SAFETYs+ USUALLY BASED ON THE SYNTFESIS UF PERTINENT 
EXPERIMENTAL» ANALYTICALs+ ANDO CALCULATIONAL RESULTS» THE SCOPE 
OF THE PROGRAM RANGES FROM THE QUANTIFLED DEFINE TICN OF THE 
COURSE OF THE POSTULATED LOSS CF CCOLANT ACCIDENT TO CONTINUING 
ROUTINE MONTTORING OF THE PRESSURE GUUNDARYs. THIS INCLUDES 
RESEARCH ON SUCH DIVERSE EFFCRKTS AS TeO-PHASE FLCe BEHAVIOR IN 
COMPLEX GEOMETRIES. INTcCRACTICN OF POTcCNTIAL TORNADU GENERATED 
MISSILES WITr RE TNFURCED CONCKETE STRUCTURESs ASPECTS OF 
PROBABILISTIC SAFETY APPRAISAL + AND TECHNIGUES TC GUANTIFY TRE 
DIAGNOSIS GF THE PERFORMANCE OF THE PRESSURE BOUNDARYe THE 
EPRI PROGRAW EFFORTS ARE COCKUINATiLUO WITH TRE NEEOS OF THE 
UTILITY INDUSTRY THROUGH SEVERAL ACVISUORY CUMMITTEESs THE 
PROGRAM IS COORDINATED #ITh TRE PROGRAMS GF NATICNAL SPONSORING 
AGENCIES AND MAINTAINS LIAILSCK #1TH REACTOR VENOCRS AND 
ARCHITECT EAGINEERS*s PROGRAM SEGMENTS ARE IMPLEMENTED GY 
REACTOR VENDORSe ARCHITECT ENGINCERS+ CONSULTING ORGANIZATIONS» 
NATIONAL LABORATORIESse INDEPENDENT RESEARCH ORGSNIZATIONSse AND 
UNIVERSITIESe IN ADOITICN TL CCORCINATION wiTr NATIONAL 
AGENCIESs+ ARRANGEMENTS FOR CCLPERATIGN ANU EXCHANGE HAVE BEEN 
INITIATED WITH SEVERAL FOREIGN NATIONAL AND UTILITY 
ORGANIZATIONS» 


CPA*S ENVIRONMENTAL RADIATION ASSESSMENT PROGRAM 

ROWE s We De + GALPINe Fe Le + FETERSONs He Tee Jhe 

UeSe ENVIRONMENTAL PROTECTION AGEACYs WASHINGTCNs DeCe 
A PRINCIPAL ROLE OF THE ENVIRCAMENTAL PROTECTION AGENCY*S 
OFFICE OF RADIATICN PROGRAMS IS TC ASSESS ENVIRURMENTAL 
RADIOACTIVITY LEVELS AND TO ESTIMATE THe IMPACT CF RADIATION 
TECHNOLOGY CN MAN AND HIS ENRVIKCNMENTs THIS ARTICLE CESCRIBES 
THE APPROACH OF THE EPA ANO [TS PROGRAM TO FULFILL THIS ROLEs 


FRAGMENTATICN MODELING RELATIVE TC THE BREAKUP OF MCLTEN URANIUM DIOXIDE IN SODIUM 
CRONENEERGs Ae We + GROLMES+s Me As 

ARGONNE NATIONAL LABORAIGRYs ARCCANEs ILL, 
AN IMPORTANT ASPECT OF THE FUEL CULCLANT INTERACTICN PROBLEM 
RELATIVE TO LIQUID METAL COLLEC FAST GREEDER REACTOR SAFETY 
ANALYSIS IS THE FRAGMENTATICN CF WCLTEN UXIDE FUEL CN CONTACT 
WITH CIQUIO SODIUM COOLANT. 4 PROPER VESCRIPTION OF THE 
KINETICS OF SUCH AN EVENT REGUIKES AN UNDERSTANDING OF THE 
BREAKUP PROCESS AND AN ESTIMATE OF THE SIZE AND DISPERSION OF 
SUCH FINELY DIVIDED FUEL IN TRE CCOLANTs IN RECENT YLARSs 
CONS IOERABLE INTEREST HAS CENTERED CN THE PRCBLEW CF 
DETERMINING THE NATURE CF TRC FRAGMENTATION PROCESSse THIS 
ARTICLE REVIEWS BOTH ANALYTIC ANDO EXPERIMENTAL STUDIES 
PERTAINING TO SUCH BREAKUP IN LIGHT OF RECENT DEVELOPMENTS IN 
THE UNDERSTANDING OF HEAT TRANSFER ANU SOLIDIFICATION 
PHENOMENA DURING QUENCHING CF URANIUM DIOXIDE IN SODIUM. BHERE 
POSSIBLE. AN ATTEMPT IS MADE TC ASSESS THE WORK PCTENTIAL FOR 
FRAGMENTATICN OF THE VARIOUS PROPCSED MUDELS AND TC COMPARE TrE 
PREDICTED PARTICLE SIZE wIiTr EXPERIMENTAL RESULTS. 


SAFETY INSTRUMENTATICN FOR THE SCCIUM COOLED FAST REACTOR 
HALL» Re Se 
GERKELEY NUCLEAR LABCRATORIESs GLCUCESTEXSHIRKEs ENGLAND 
TRE PARTICULAR SAFETY PROGLEMS OF THE FAST REACTCR AND THE 
ROLE OF INSTRUMENTED PRCTECTICN IN RELATION TO TRE OVERALL 
SAFETY DOESIGN OF THE REACTOR ARE DISCUSSED. THE I¥PORTANCE UF 
THE ACCIOENT SEQUENCE ARISING FROM A FAULT WITHIN ONE 


1973 








57 


SUBASSEMBLY IS INDICATEDs ANU THE FHYSICAL PRENUMERA INVOLVED 
ARE DISCUSSED WITH REGARD TU Tre GENERATION OF DETEC TAULE 
SIGNALSse SEVERAL PLSSIBLE TiLCFAICUES FUR DETECTING SUBASSEMBLY 
ACCIDENTS ARE DESCRIBED. INCLUCING THOSt wITH DETECTCRs 
SUETUVATED AT THE GUTLET CF EACR SUEASSEMULY AND ALSO THOSE 
INVOLVING WHOLE-CCRE PARAMETERS. THE CURRENT STATUS CF THESE 
TECHNIQUES [S INDICATED. ANDs BHERE APPRUPRIATE, THe STEPS 
NECESSARY FOR THEIR FUTURE APPLICATION AKE OUTLINEDse KCFERENCE 
IS MADE TO THE WAY IN WHICH TYFCS Ce INSTRUMENTS ®OULU HAVE TC 
BE COMBINED TO GIVE A HIGH CECKLE CF PRUTLCCTICN TO THE SYSTEM. 
THE ACTUAL PROTECTION REQUIKEUL BEING DEPENUENT CAR THE CVERALL 
SAFETY INTENTIONSse ATTENTION IS ORA#N TU THE PRUBLEMS UF 
MINIMIZING THE SPURIOUS TRIP ®ATE FOR A WELL INSTSUMENTED 
REACTORs WHICH LEAD TO STRINGENT KEGUIKCMENTS ON INSTRUMENT 
HELIAGILITY ANO/OR REPLACEARILITY. THE POSSIGLE ACLE OF THE 
CUMPUTER IN HANDLING THE MULTIPLICITY OF COMPLEX SIGKALS IS 
MENTIONED. TOGETHER WITH THE FRUGLEMS THAT HAVE TC BE SOLVED 
BEFORE THIS CAN BE DCNE. IT 1S CCNCLUVE) TRAT SATISFACTORY 
INSTRUMENT PROTECTION IS AVAILAGLE FOR wHOLE-CORE FAULTS+ BUT 
WITH REGARO TO SUBASSEMBLY FAULT DETECTION THE SITUATION IS 
LESS CLEAR. ALTHOUGH SOME INFORMATION 15 AVAILAGLE FOR GUIDANCE 
ON THE INSTRUMENTS ANC THEI SFECIFICATIONSs THE JUSTIFICATION 
AND ACHIEVABILITY OF Tit LATTER ARE DEPENUVENT CN CEVELCPMENT 
WORK THAT IS STIiLt PROCEEDING. IT MAY WELL BE THAT 
UNCERTAINTIES CONCERNING THE cCFFECTS OF THE REACTOR ENVIRCNMENT 
WILt REQUIRE THAT SOME OF TriS #ORK TAKC THE FORM OF IN-REACTOR 
t XPERIMENTS. 


16-6-3-714 STLICCNE RUBBER INSULATEO CABLES FOR CALVERT CLIFFS NUCLEAK POWER PLANT 
BHATIAs Pe 
BALTIMORE GAS AND ELECTRIC CUMPANYs, BALTIMURE + MDe 
EARLY IN 1970 THE BALTIMORE GAS + ELECTKIC COMPANY DECIVED TO 
VSE SILICONE RUBBER INSULATED CASBLES+ SIZE NOs 2 AWG AND 
SMALLERe. FOR ALt LCa-VOLTAGE FPCWERs CUNTRUEL»s AND 
INSTRUMENTATION APPLICATIONS FCR THE CALVERT CLIFFS RUCLEAR 
POWER PLANT» UNITS & AND 26 TRE DECISIUN WAS GASED CN 
EXTENSIVE TESTS MADE BY THE CCWPANY TO JETERMINE TRE OPTIMUM 
GALANCE OF PROPERTICS OF CUNTRCL AND POWER CABLES TU ENSURE 
THELR SATISFACTORY CPERATION CURING A SEVERE FIRE AND AFTER 
EXPOSURE TO RADEATICNs RESULTS CF THE TESTS INDICATED THAT 
SILICONE RUBBER INSULATECO CABLES (METHYL PHENYL VINYL GASE 
COMPOUND) WITH GLASS BRAID CVER THE [iwSJLATECO CCNCUCTORSs 
ASBESTOS FILLERS+ AND OVERALL 45KEST105-GcRAID JACKETS wWILt 
UPERATE SUCCESSFULLY DURING AKC AFTER AN Off FIRE AND AFTER 
EXPOSURE TO A TOTAL RAVIATICN CF 1013) RADS AND BCKRATED STEAM. 


POPULATION EXPOSURES - THE EIGHTH MIOYEAR TURICAL SYMPUSIUM OF THE HEALTH PHYSICS SOCIETY 
BARTONse Co Je # DICKSONe He We + PARZYCKs Ve Co 
ROHWERs Pe Se + TURNER» Jeo Eo 
OAK RIOGE NATICNAL LABORATORY + CAK KIDGEs TENNe 
THE EIGHTH MIDYEAR TOPICAL SYWPOSIUM OF THE HEALTF PHYSICS 
SOCIETY BAS HELO AT KNCKXVILLEs TERNes UCT se 21-246 1974s ALL 
BUT 4 OF THE S6 PAPERS PRESENTED ARE INCLUDED IN Trt PRINTED 
PROCEEDINGS THAT WERE OISTRIBUTED AT THE MEETINGe TUPICS 
COVERED IN THE VARIOUS SESSICAS ARE GACKGRKCUNC RALCTATION 
EXPOSURES+ MEDICAL RADIATION EXPOSURES (NOT REVIERED IN THIS 
ARTICLE) « NUCLEAR POWER EXPCSLRES+s VOSIMLT RY» ANDO POPULATION 
EXPOSURES FROM SOURCES CTHER TRAN RUCLEAR PUWER. A PUULIC FORUM 
ON POPULATICN EXPOSURES FROM ELECTRIC PuUwER GENERATICN NUCLEAR 
AND NONNUCLEAR PRODUCED SCMLE KATHER LIVELY IATERCFANGES BETWEEN 
A PANEL OF EXPERTS ANO THE AUUVIENCEs THE UROAD KANGE OF TOPICS 
COVERED IN THE SYMPOSIUM SHC&S THAT THE TASKS OF TRE HEALTH 
PHYSICIST ARE GROWING MORE COMPLEX. 


lo-o-5-72) 


lo- 6-5-7238 YVUO VADIS+ PERSONNEL PCARITCRING 
BECKER.» Ke 
OAK RIDGE NATIONAL CABUORATORYs CAK RILGE TENNe 
WITH THE INCREASING USE CF RUCLLAR POWER AND RADIATICN 
SOURCES+ THE SELECTION OF UPTIMUM SYSTEMS FOR PERSONNEL 
MONITORING IS BECOMING A MATTER CF wORLUWIDE CUNCERN. THE 
PRESENT STATUS OF PERSUNNEL DCSIMETRY» SOMETIMES CFrARACTERIZED 
BY UNSTABLE AND INACCURATE DETECTORS ANU OVERSIMPLIF IED 
INTERPRETATION OF THE RESULTS» LEAVES MUCH TC BE DESIRED. IN 
PARTICULAR». PHOTOGRAPHIC FILM, AL TRUUGH HAVING CERTAIN 
ADVANTAGES BITH REGARD TO ECCACMICS AND INFORMATICN CONTENTs 
UNDERGOES RAPIO CHANGES IN WARM ANDO HUMID CLIMATES? CAREFUL 
SEALING REDUCES» BUT LOES NCT FREVENTs THESE PROBLEMS. THE 
REPLACEMENT OF FILM BY SOLID STATE DOSIMETERSs PRIMARILY 
THER MOLUMENESCENCE OCSIMETERSs IS IN PRUGKESS OK BEING 
CONSIDERED BY AN INCREASING NUMBER OF INSTITUTICRS AND REQUIRES 
A NUMBER OF DECISIONS CONCERNING THE CHUICE OF TRE OPTIMUM 
DE TECTOR(S) « BADGE DESIGNs ARO EVALUATION SYSTEM, 
ORGANIZATIONAL MATTERSse SUCK AS THE DESIRABILITY OF AUTOMATION 
ANDO COMPUTERIZED BOOKKEEPING. ETCe THE CHANGE ALSC IMPLIES THE 
POTENTIAL USE OF SUCH ADVANCED CCANCEPTS AS OVIFFERERT VETECTORS 
AND MONITORING PERIOOS FOR TRE LARGE NUMBER OF LOw RISK 
PERSONS AND THE SMALL NUMBER CF HIGH RISK RADIATICN WORKERS. 
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SAFETY STAFF 
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IN 





2UAMARY 
NUCLEAK 


58 


FFLUCNTS FROM NUCLEAR POWER PLANTS OUKING 1973 
TENNe 

WE ANOS LLQUIO EFFLUENTS AND 

yY UF SULID WASTE HAVE BEEN 

COMMISSION FRCM LICENSEE 


vEe 


KEPURTS FUR 19736 THE WIDE VAKIATICNS IN THe RADICACTIVITY 
RELCASES wEKE OUE TOC UVIFFERCNCES IW PLANT SIidte POWER LEVEL s 
FUEL PERFORMANCE. AND EFFLUENT TRLAITMtNT METHCOSe CATA 
COVERING SPECIFIC I8S0TOUPES UF PARTICULAR INTEREST ARE 
SUMMARIZED. IN ALL CASESe RELEASES OCF RADICACTIVITY WExt ONLY 
SMALL FRACTIONS OF PERML asl ULE LIMITS Sct dY APPLICABLE 
REGULATICNS OR EN TECHNICAL SFECIFICATIONSs« 
SP -f—§-3 7LANNING FOR NUCLEAR EMERGENCILS 

MUELLER» De We + SELBYs Je Me 

HARVARD UNIVERSITY: SCHCOCK OF FUELIC REALTIt CUSTUNe MASSe 
& PROPERLY CEVELUPED ANC cAECLT EMLRGCNCY PLAN REPRLSENTS AN 
AVOITICNAL LEVEL. OF SAFETY IN LEALING wIiTH PCTENTIAL ACCIDENTS 
IN NUCLEAR FACILITIESe THIS STAT cre TH ART REVIEW OF THE 
SUBJECT.» BASED PHIMARILY UN MATERIAL PRESENTED UY A VARIETY OF 
SFEAKERS DURING A SHORT CUURSE HELO AT THE HARVARD SCiiCOL CF 
PUBLIC HEALTH IN MAY 1975¢e SHCH¥S TRATs AL THUUGH PROGRESS IS 
BEING MADE. AVDITICNAL WUCRK KEWAINS TU BE DONEs A CERTAIN 
DEGREE UF CONFUSICN HAS EAISTEC SCCAUSE UF THE MULTITUDE OF 
FEDERAL ANO STATE AGENCIES FAVING BKRESPONSIGILITIES IN THIS 
FILELOs. HOWEVER. STEPS ARE GEING TAKEN TO CORRECT TRIS 
SETUATICNse ALTHOUGH UPDATEV PRCTECTIVe ACTION GUIDES FOR 
AILRGORNE RELEASES HAVE BEEN PUELISFEUs oIMILAR ACTICN IS NEEDED 


FOR LIMITATIONS ON RADIONUCLICE INTAKE VIA FOOD ANU @ATERe 
INOICATIONS ARE THATs FOR A SINGLE 9JFF TYPE UF AIkKEORNE 
RELEASE. IT MAY NOT BE PUSSILLE TC VACUATE TRE NEIGHGURING 
POPJLATICN WITHIN THE SHCKI TI*C SPAN AVAILABLE TO AVOID 
EXPUSURE. FOR A LONGER TERM COCNTINUUUS TYPE CF ALRBCRNE 
RELEASEs HOWEVER. EVACUATIUN CAN BE VERY USEFUL. STILL IN NEED 
UF FURTHER EVALUATION AS AN ACJURCT R ALTERNATIVE TO 
EVACUATION IS THE USE OF PRUTECTIVE SHELTER AND/CK 

RADI C-PROTECTIVE PROPHYLAKXISe ASO IN NEEU UF ADDITIONAL STUDY 
AND/UR DEVELOPMENT ARE METHLUS FUR ASosEaSING THe NATURE AND 


COURSE OF AN ACCIDENT. F 
PATHWAY OF A RELEASE 
ASSESSMENT OF THE LONG 
wIDESPRKEAL 
IMPROVEMENTS IN THE CAPAGILITIES 
PRCVIOING RADICLOCGICAL EMERCENCY 


TECHNICUCS 
RANGE [MPL 


CF 


17-1-1I-1>5 


uk 
ANU ANTICIPATEO 

ICATIONS 
RADIOACTIVE CCNTAMINATICN 


RAPIOLY ESTIMATING 
POPULATICN CCStSe 
OF POTENTIAL 
JF LAND AREAS» AND 
STATC AND LUCAL AGENCIES 


THE 


IN 


RESPUONSL. 


STATE ANO LOCAL GOVERNMENT RADICLCSICAL EMERGENCY RESPLNSE PLANS IN SUPPORT OF FIXED NUCLEAR FACILITIES 


NUCLEAR SAFETY STAFF 

OAK RIUGE NATICNAL LABORATORY s+ CAK RICGEs TENNe 
THIS ARTICLE wAS ADAPTED FROM A kKEPOKRT THAT PROVIDES GUIDANCE 
TO STATE AND LOCAL GOVERNMENTS CN RADIOLOGICAL EMERGENCY 
RESPONSE PLANNINGe THE REPORT LISTS SPECIFIC PLANNING 
OBJECTIVES FOR A RADICLCGICAL EMERGENCY RESPONSL PLANe ALONG 
WITH GUIDANCE FOR DETERMINING etc THER A PLAN MEETS THESE 
OBJECTIVESe THE GUIDANCE DATA SHOULU SE INCLUDEV IN STATE 


RADICLOGICAL EMERGENCY RESPCNOE 
IN OTHER STATE AND LOCAL GOVERNMENT 
CHECKLIST OF MAJOR PLANAING ELEMENTS 
EXPERIENCED ANDO INEXPERIENCEY PLANK 
COMPREHENSIVE RADICLCGICAL EMERGENCY 
SECTION OF THE CHECKLIST IS SUFFCRTE 
LANGUAGE. COMPLETION OF TFE CFECKLIS 
CONSTITUTE A RADIOLOGICAL EMERGENCY 


PLANS 


ANJs WHERE APPROPRIATEs 
EMERGENCY PLANSe A 

iS PROVIVEO To ASSIST BOTH 
RS IN CCNSTRUCTING A 
mMESPONSE PLANe EACH 

O SY SPECIFIC GUIVANCE 

T wilt NOT IN ITSELF 
RESPONSE PLAN BUT WwiLt AIO 


IN LOENTIFY ING DEFICIENCIES IN CURRENT PLANSe 
&7-1-2-19 PARTIAL BLOCKAGES IN LMFGR FUEL ASSEMELIES 
FONTANAs Me He 
OAK RIDGE NATIONAL LABORATORY s CAK RIUGEs TENNe 
EXPERIMENTAL ANU ANALYTICAL VATA CN THE EFFECTS CF PARTIAL 


BLOCKAGES IN SEMULATEO LIGQUIC METAL 
ROD BUNOLES ARE REVIEWED ANU 
PERFORMED IN THE FUEL FAILURE 
LAUORATORY WITH 13- AND 
SOOLUM COOLED ELECTRICALLY HEATCO 
EXCESSIVE TEMPERATURES OG NCT 
BLOCKAGESs SIMILAR EXPERIMENTS 
ULOCKAGES OF 6 CENTRAL 
THE HEATED ZONE GF THE ROO cUNOLE INI 
TEMPERATURE INCREASES AT OPERATING Ci 
WATER MOCKUPS SHOW COMPLEX FLCWK 
BEHIND GLOCKAGESs ESTIMATES CF LOCAL 
IN THE WAKE ZONE WERE MADE BY MEASUR 
DVETWEEN THE RECIRCULATING FLiLCe 
INJECTION TECHNIQUES. 


The 


MOCKUP 


elTr ft 


MOCKUPS WERE USED TO PREDICT 
BUNULES. 
(APPROXIMATELY 
SOOTUM 


ESTIMATES 
3 [Ne IN DIAMETER) @0L 


RESULT >s 


24-SUBCHANNEL 
ROD GBUNULES 
CCCUR As 


SUGCFANRKRELS ANU 


PATTCRNS 


ZCNE AND 
GENERAL IZATICNS 
TEMPERATURES 
INDICATE TRAT LARGE 


COULEV FAST BREEDER REACTOR 


PRESENTEDse EXPERIMENTS 
VAK RIDGE NATIONAL 
iN 19-R00 
THaT 


aT 
INLET BLOCKAGES 
INDICATE 
A RESULT OF THE 
NONHEAT GENERATING 
14 EDGE SUBCHANNELS 
DICATE ACCEPTABLE LOCAL 
JINVITIONSe EXPERIMENTS 
IN THE WAKE ZONE 
CONVECTIVE FEAT TRANSFER 
ING MASS INTERCHANGE 

THE FREE STREAM BY SALT 
OUTAINED FROM THE BATER 
IN SOOIUM COOLEO ROO 
BLOCKAGES 

Be REQUIRED TO CAUSE 


IN 


with 


JLO 


BOILING IN FULL SCALE REACTCRSe 

















17-1 -3-33 


17-1-3-43 


17-1-4-55 


17-1-4-62 


17-1-S-¢ 


17-1-6-87 


17-1-6-92 


3 


59 


ACOUSTIC EMISSION — A CRITICAL ASSESSMENT 

STAHLKOPF.,. Ke Es # DAUs Ge Je 

ELECTRIC POWER RESEARCH INSTITuUT&s PALU ALTOs CALIF « 
THE PURPOSE OF THIS ARTICLE [5 TOC HIGHLIGHT TRE LIMITATIONS OF 
ACOYSTIC EMISSION FOR UsE IN FYORUSTATIC TEST MUNITORING ANU 
CONTINUOUS WCNITORIAG CF PrRESSUFE VESSELS As DETERMINED FROM A 
REVIEW OF PRIOR #WORKe WITH THLE PRESENT sTATE CF TRE ART FCR 
MONITORING STRUCTURAL INTEGRITYs ACIUSTIC EMISSICN CAN 
PROBABLY REVEAL ABNORMAL INCICENTS ANO THEIR LOCATICANSs BUT IT 
CANNOT OESCRIGE TRE INCIDENT Ck ITS SUERIOUSNESSse SPECIFIC 
CONCLUSIONS ABOUT THE MATURITY CF ACOUSTIC EMISSICN MONITORING 
ARE ORAWNs AND SUGGESTIONS ARE sIVEN FOR FUTURE RESLARCH AND 
LE VELOPMENT EF FORTS. 


ANTICIPATED TRANSIENTS BITHOUT SCRAY — STATUS QUU 

HAGENs Eo We 

UAK RIUGE NATICNAL LABGURATORY +s CAK KICGEs TENNe 
THE PURPOSE OF REPORT WASH-1270 IS 10 CNSUKE A HIGH DEGREE UF 
RELIABILITY FOR THE PLANT SAFETY SYSTEMS JF WATER CU0OLeU 
NUCLEAR POWER PLANTS TO PRUTECT THe HEALTH AND SAFETY CF THE 
PUBLICe IMPLEMENTATION CF TRE KEGUIREMEC NTS SET FORTH IN THE 
COVER LETTER SENT biTH THAT KEFORT TO THe FOWER UTILITIES HAS 
BEEN PROPOSED BY THE UTILITIiSs ANU REVILWS OF IRESE RESPONSES 
AND ANALYSES ARE URDER CONSICErATICN UY THE NUCLEAR 
REGULATORY COMMISSIONse ACCEPTARCE CF Tit ULILITIES* POSITIONS 
HAS NOT BEER GRANTEDs NCR HAS FURTEECR GUIDANCE UR DIRECTION 
BEEN PROPOSED FOR PCWER PLARTS NCH GPERATING UR UNDER 
CCASTRUCTIONese FUTURE PLANTS APPARENTLY #wILi HAVE TO INCORPORATE 
SOMt AS YET UNDEFINED DESIGN FCR A DUAL ACTING PLANT SAFETY 
SYSTEM. 


THE SAFETY OCF REACTCR PRESSURE VESSELS 

CUOPERs We Eo # LANGERs Be Fe 

TELEDYNE MATERIALS RESEARCH COMPANYs WALTHAM, MASSe 
WE BELIEVE THAT NUCLEAR REACTCR VESSELS ARE SAFEs OEEATEC CN 
THIS SUBJECT HAS RANGED FROM PURELY EMUTIONAL ARGUMENTS TO 
LENGTHY AND COMPLICATED STATISTICAL STUDIESse THE PRESERT PAPER 
WAS PREPAREC AS A SUMMARY STATEMENT wT THOUT TECHNICAL DETAIL» 
BUT WITH A BRIEF DESCRIPTION CF THE TECHNOLOGY AKD OF THE 
MANNER IN WRICH TRE TECHNOLOGY IS IMPLCMENTECO IN VESSEL 
CCASTRUCTICK. 


IMPROVING REACTOR PRESSURE VESSEL AVAILABILITY UY DESTGN 

COUPER. We Es 

TELEOYNE MATERIALS RESEARCRr COMPANY s+ WALTHAMs MASSe 
ALTHOUGH REACTOR PRESSURE VESSELS ARF SAFEs THEY PRESENTLY 
CONTRIBUTE TO THE UNAVAILAGILITY TIME wr NUCLEAR POWER SYSTCMSs 
THIS EFFECT COULD BE REDUCED SIGNIFICANTLY GY BETTER 
APPLICATION OF THE NOW AVATLAGLE DESIGN TLCHNOLUGCYs THIS 
ARTICLE BRIEFLY VESCRIGES THE STATLs CF THIS TECrFNGLOGYs AS 
PERTINENT TO REACTOR PRESSYRE VESSEL AVAILAGILITYs AND THE 
APPLICATION CF THIS TECHNOLCCY DUKING THE CONSTRUCTION AND 
OPERATION PHASES« RECOMMENDATICNS ARL THEN WADE AS TC HOW THIS 
TECHNOLOGY COULD BE APPLItvL TC IMPROVING VESSEL AVAILABILITY. 


TURWULENT DIFFUSION TYPING SCHEMES - A RLVIEW 

GIFFORDs Fe As 

NATIONAL OCEANIC AND ATMOSPHERIC AUMINISTRATICNse OAK RIDGEs TENNs 
RECENT ENVIRONMENTAL COARCERNS RAVE GREATLY INCREASED THE NEED 
FOR TURBULEART TYPING SCHEMES If ATMUSPHERIC OLFFUSION 
CALCULATIONS. THE STANDARD METHGOS UY BRL UKHAVEN RATICANAL 
LABORATORYs PASQUIitL +s TRE TENNESSEE VALLEY AUTHORITYs+ AND 
OTHERS ARE REVIEWEOs AND OLFFERENCESs INCCNSISTCNRCIESs AND 
MODIFICATIONS TO THE BASIC sCFEMES Ake DIsCUSSEDs VARIOUS 
EXCEPTEIOCRAL FLOWS CCCUR TC @FICr EXISTING TURBULENCE TYPING 
SCFEMES SHOULD NOT GE APPLIED DIRECTLY —- VIFFUSICR IN NEAF 
CALMe VERY STABLE CCAOITICNSs CIFFUSIUN OVER CITIESs wATER 
BODIES+ AND IRREGULAR TERKAIN« ANU OLFFUSICN IN BUILOING BAKES 
ANO NEAR HIGHWAYS. POSSIULE MUDIFICATIONS TO TYPING SCHCMES IN 
THESE CASES ARE DISCUSSED. IN ALL SUCH EXCEPTIONAL CASESs MANY 
MORE UBSERVATIONAL OATA ARE NEEVEO BEFORE RELIASLE DIFFUSION 
ESTIMATES CAN BE MADE. 


QUALITY ASSURANCE PROBLEMS AT MIDLAND NUCLEAR PCWER PLANT 

MCGLCTHLANs Co Ke 

UAK RIDGE NATIONAL LABORATORYs CAK RIDGEs TENNe 
THIS ARTICLE EXAMINES THE SHC® CAUSE URDER ISSUED BY THE 
DIRECTOR OF REGULATICN GCF TRE ATCMIC LNEKGY CUMMISSION (AEC) IN 
1973 AND THE ACTIONS TAKEN UY THE ALC (NUwW NUCLEAR REGULATORY 
COMMISSION) +s THE OWNER». THE ARCHITECT ENGINEERe ANDO OTHERS IN 
IVENTIF YING ANDO RESOLVING CERTAIN CUALITY DEFICIENCIES THAT 
HAVE OCCURREC SINCE 1970 IN TRE DESIGN AND CONSTRUCTION PHASES 
OF THE MIDLAND NUCLEAR POBER FPLART. IMPROVEMENTS IN THE MIL AND 
QUALITY ASSURANCE PROGRAM. asHICh RESULTED IN A RULING BY THE 
AEC REGULATCRY STAFF IN FAVCR CF TRE OWNER. ARE OCISCUSSEDs 


SECOND SYMPOSIUM ON TRAINING GF NUCLEAR FACILITY PERSCNNEL 

ROTHs De Re 

GENERAL PHYSICS CORPORATIONs CCLUNMGIAs MO- 
THIS ARTICLE IS A REVIEW OF THE SECUND SYMPOSIUM CN TRAINING OF 
NUCLEAR FACILITY PERSGNNEL+ HELO MAY Li-l4s 1975s Al 
GATLINBURG. TENNese THE SYMPOSIUM, CCSPCNSOREOD BY TRE CAK RIDGE 
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NATIONAL LABCRATORY AND THE AMERICAN NUCLLAR SOCIETY'S KEACTOR 
OPERATIONS OLVISION AND GAK KICGE SECTIUNs #AS ATTENDED BY 
UTILITY AND INDUSTRY KEPRESENTATIVES AS wett AS BY MEMGCRS UF 
GUVERNMENT ANO REGULATORY AGENCIES s+ IN ADVITICN TO SOURCESs 
SELECTIGNe AND TRAINING GCF PERSUNNEL A NUCLEAR ULTILITIESs 
TRAINING OF OPERATOKS AT FUEL FROCESSING PLANTS WAS INCLUDED. 
THE EDUCATICNAL COMMUNITY PKESENTEO 30 Mc NEw APPRCACHES TO 
SUPPLYING QUALIFIED PERSONNEL FOR THE INOUSTRYs ANO UTILITY 
PROGRAMS FOR TRAINING OF SUPPLRT AND NONLICENSED PEKSONNEL WERE 
DISCUSSEUe AS EVIVENCED BY The SYMPUSIUMs TreERE IS A CONTINUING 
STRONG INTEREST IN EFFECTIVE TRAINING PKUGRAMSe FRCGRESS HAS 
BEEN MADE IN MANY AREASse BUT SOURCES OF TRAINED PERSONNcCL AND 
EVOLVING REGULATORY REQUIKEMERTS CCNTINUE TO BE A PROGLEMs 


17-2-1-143 #ATER REACTOR SAFETY RESEARCH INFCRMATION MCETING 

JTTHELL +s Be Be 

JAK RIDGE NATIONAL CLABURATURYs CAK RIVGEs TENNe 
THIS AFTICLE IS A REVIEW OF TRL THIKO #ATER REACTUR SAFCTY 
RE SEARCH INFORMATICN MEETINGs SPCNS5UREU BY THE NUCLEAR 
REGULATORY COMMISSICN (NRC) LCIVISTON OF REACTOR SAFLCTY 
RESEARCH. HELD AT THE NATIUNAL GUREAU OF STANDARDS» 
GAITRERSBURGs MUVese SEPTs 29-CC Te 20 19750 THIS MEETING 
CONSISTED OF PARALLEL TECHNICAL Pre SENTATIONS IN Tht MURNINGs 
FOLLOWEO BY SEVERAL SMALLER wWCRKSHCPS UR DISCUSSICN SESSICNS IN 
THE AFTERNOCNe THE TECHNICAL SESSIONS WERE (1) LCSS CF COGLANT 
ACCIDENT TEST PROGRAM, (2) FUEL BERAVIOk PROGRAMs (3) ANALYSIS 
DEVELUPMENT PROGRAM, AND (4) METALLURGY AND MATERIALS PROGRAMs 
OVEX S75 PERSONSse INCLUDING SCWE 9S FURCIGN VISITORS FROM 16 
COUNTRIESs ATTENDED THE MEETING. SuedMARICS CF MCST CF THe 
MORNING SESSIONSs+ @hICH WERE AVAILABLE AT THE MEETINGs HAVE 
BEEN FURTHER CONVENSED AND REFERENCED IN FHIS ARTICLEs TOGETHER 
WITH SOME CCMMENTARIES ON SOME OF THE AFTERNOON DISCUSSIONS» NO 
PROCEEDINGS @ILt BE PUBLISHED. SPECIAL FEATURES CF THE MEETINGs 
IN ADDITION TO THE REVIEW OF NEC SPLNSORED WATER REACTOR SAFETY 
KESEARCH PRCGRAMSs+ WERE ELGFT INVITED PAPERS BY INTERNATIONAL 
EXPERTS+ ANDO INCREASED PARTICIFATICN GY GOTH THE UeSe NUCLEAR 
INOUSTRY ANDO THE VARTOUS NKC SESSION CHAIRMEN BHC at RE 
AOMINISTRATIVELY RESPONSIBLE FCR THE wURK IN QUESTICNs MANY 
PRCSLEMS AND PROGRAMS WERE LISCUSSEUs AND AUCH WAS LEARNEDs IT 
IS REASSURING THAT THESE KESEARCH RESULTS CONTINUE TO 
SUBSTANTIATE UUR UNDERSTANDING UF REACTOR SAFETY 


c 


17-2-1-171 CCMPARATIVE RISK — CCST - GENEFIT STUDY CF ALTLRNATIVE SOURCES OF EiecCTRICAL ENERGY 

NUCLEAR SAFETY STAFF 

UAK RIUGE NATICNAL LABORATORYs CAK RIDGEs TENNe 
THIS STUDY GUANTIFIESs+s NORMALIZES+ ANDO COMPILES CCNVENTIONAL 
AND SOCIETAL CUSTS ASSOCIATED BITH THE PRODUCTION CF ELECTRICAL 
ENERGY GY CURRENTLY AVAILAGLE ALTERNATIVE SYSTEM BASED UN COAL 
GAS+ NUCLEAR FUELS» AND HYORCERERGYs PARTICULAR EMPHASIS IS 
PLACED ON EXAMINING EACH ENERGY SYSTEM IN ITS ENTIRETY - BOTH 
THE POWER PLANT AND [TS SUPFCAKTING FUEL CYCLEs HOWEVER. THE 
STUOY IS RESTRICTEC TO RUUTINE IMPACTS» INCLUJVING *“OUTINE 
ACCIDENTS WHOSE FREQUENCIES CAN BE cSTABLISHED FROM HISTORICAL 
DATAs FROM TRE AVAILABLE DATA», WHICH ARE THCROUGHLY KEFERENCEC 
HERE INe IT IS CONCLUDED THAT NATURAL GAS INCURS MINIMAL 
ENVIRONMENT AL— AND HUMAN-IMPACT COSTS WUT REMAINING SUPPLIES 
ARE SMALL. CIL PRESENTS CONSICERAGLY GREATER ENVIRONMENTAL ANDO 
HUMAN IMPACTS BUT SUBSTANTIALLY LESS THAN THOSE FRCM COAL. 
WHICH IS BOTH THE MOST SERIOUS ENVIRONMENTAL OFF ENDER AND THE 
MOST ABUNDARAT DOMESTIC FUEL SCURCE. NUCLEAR FUELSs WHICH ARE 
ABUNDANT NATURAL RESOURCES» FAVE SCMEWHAT LESS EAVIRCNMENTAL 
AND HUMAN IMPACTS THAR GASs TRE CCAVENTIONAL FUEL COSTS OF COAL 
AND NUCLEAR FUEL CYCLES ARE CCWPARAULE ANO CCNSICERAGLY LESS 
EXPENSIVE TFAN GAS OR Olle, EUT IT APPEARS THAT TRE COST OF 
AGATEMENT AND HEALTH AND SAFETY MEASURES WILL SIGNIFICANTLY 
INCREASE THE COST OF ENERGY FECM CCAL OVER TRAT FRUM NUCLEAR 
FUEL. 


17-2-2-185 >TEAM — WATER MIXING STUDIES RELATED TO EMERGENCY CCRE CUOLING SYSTEM PERFORMANCE 

CUDNIKs Re Ae + CARBIENERs We Ae 

BATTELLE COLUMBUS LABOKATORIESs CCLUMBUSs UHIO 
THES ARTICLE IS A REVIEw OF KECENT EXPERIMENTAL BORK RELATEO 
TO THE INTERACTIONS BETSEEN THE PRIMARY SYSTEM FLUID AND 
EMERGENCY CORE COOLING (ECC) WATER IN LIGHT BATER REACTOR 
SYSTEMS DURING RECOVERY FROW A FCSTULATED LOSS OF COOLANT 
ACCIOENTes THE TESTING PROGRAMS ARE EXPLURATORY SEPARATE EFFECTS 
TESTS IN REDUCED SIZE SIMULATCRS CF REACTOR SYSTEMS. THE TESTS 
ADDRESS THE COLU-LEG MANOMETER LOCP. THE CCLO-LEG PIPE ECCS 
INJECTION SECTIONs AND THE OO#KCOMER ANNULUS LO#ER PLENUM 
REGIONS OF REACTOR SYSTEMS. DATA TC VATE INOICATE THE ASSENCE 
OF COLO-LEG PIPE PLUGGINGs TRE PRESENCE OF OSCILLATORY FLO 
BEHAVIOR INITL ATED BY FULL PIPE FLCW. AND THE PREOOMINANT ROLE 
OF CONDENSATION IN BOTH THE INJECTION SECTICN ANG ANNULUS 
REGICNS. 


17-2-2-194 THE RELAP4 COMPUTER CODE le APPLICATION TU NUCLEAR PCWER PLANT ANALYSIS 
SOLBRIGs, Ceo We + BARNUMs De Je 
AEROJET NUCLEAR COMPANYs IUVARO FALLS» IOAHO 
THE RELAP4 COMPUTER CODE IS A VERY USEFUL TOOL FOR NUCLEAR 
SAFETY ANALYSIS. IT IS USED PRINCIPALLY IN THE ANALYSIS OF THE 
HYPOTHETICAL LOSS OF CUOLANT ACCIDENT BUT IS ALSC USED IN 
SEVERAL OTHER APPLICATIONS. THIS ARTICLE IS THE FIRST OF A 





THREE PART SERIES wHICH DISCUSSESs+s KESPECTIVELYs Trt REL APS 
PROGRAMs INPUT MODELINGs ANDO TYPICAL KE SUL TS*e AND I[S VIRECTED 
TOWARD THE PCTENTIAL COLE USé&e Thilo ARTICLE VESCRIGES TRE 
BASIC FLUID MUDEL +s THE IMPRCVcwLNTS UVER ITs PREDECESSOR, 
RELAP3+ AND A FURTHER MCOLIFICATICNs REL AP—EMs SPECIFICALLY 
DESIGNED TO PRODUCE CONSERVATIVE RESULTSse RELAPS IS COMPARED TO 
OTHER SIMILAR CODESs+ ANO THE GENERIC LIMITATIONS OF THESE CODES 
ARE NOTED. HOWEVER. IT IS CCACLYUDED THAT RELAPS IS AN EXAMPLE 
OF THE BETTER CURRENT NUCLEAR SAFETY COVES. 


17-2-4-208 = QUILPMENT CELL LINERS FCR LICUIL METAL COOLLU FAST BREEDER REACTOKS 
CHAPMANs Re He 
OAK RIOGE NATICNAL LABURATGRYs CAK RIUGEs TLNNe 
CONCEPTS AND PRACTICES USED IK THE VESIGN CF EQUIPMENT CELL 
LINERS FOR LIQUIC METAL COULEUL FAST UKCEDER KEACTCR (LMFUR) 
SYSTEMS WERE SURVEYED TC ASCERTAIN Titi MANNER BY WHICH THE 
; FUNCTIONAL REQUIREMENTS WERE SATISFIEUs THE SEVERITY OF SODIUM 
SPILLS THE LINEKS wERE CESICNEC TU ACCUAMOLATE, ANDO Tre 
PROBLEMS ENCOUNTERED IN DESIGN AND CONSIRUCTICNse Tre SURVEY WAS 
LIMITED TO *LOOP-TYPE® LMFERSs alTr PRIMARY INTEREST UN 
RECENTLY CONSTRUCTED PLANTS.» THIS “4nTICLE IS ESSENTIALLY THE 
INTRODUCTICN AND SUMMARY OF A STATE UF THE ART REPORT THAT 
VISCUSSES STEEL LINED CCNCRETE STRUCTURESs OESCRKIGES CELL LINER 
DESIGNS USED IN SEVERAL LMFUR FLANTSs+ WITH PARTICULAR EMPFASIS 
ON THE SOUTRBEST EXPERIWERTAL FAST UXIVE REACTUR (SEFOR)>s wHICH 
USES A FIXED LINER. AND THE FAST FLUKA TESE FACILITY (FFTF Ds. 
wHICH USES A FREE FLOATING LINERs 4NO LVENTIFIES RESEARCH AND 
Oc VELOPMENT BELIEVED NECESSARY FC FERMIT A RATIONAL AND 
THOROUGH ASSESSMENT OF CELL LINER CESIGN CONCEPTS. 


17-2-S5-216 RADI ULOGICAL ASPECTS OF ENVIRCAMERTAL TRITIUM 
ROHWERs Pe Se  WILCOXs Be He 
UAK RIDGE NATIONAL LABORATORY, CAK KLUGEs TENNe 
THE POTENTIAL RAOTOLOGICAL IMPLICATIONS OF TRITIUM KELEASED TO 
THE ENVIRONMENT MUST BE ASSESStL TC ViveLUP A PULICY FOR 
MANAGING THE TRITIUM INVENTCRY PRCJECTED FUR THE AUCLEAR POWER 
INDUSTRY + WHICH ALREADY PRODUCES TRITIUM IN MEGACURIE 
GUANTITIES ANNUALLY. ODEVELOFMENRT CF FUSION REACTCRS @ILt CREATE 
LARGE POTENTIAL SOURCES FORK CUNTINUGUS AND PULSE RELEASES OF 
TRITIUM, MUCH OF IT AS TRITIUM GAS» AT PRESENT 90 PERCENT OF 
THE TRITIUM PRODUCED [S RELEASED IK GASEOUS AND LIGUID 
EFFLUENTS TC BE DEPOSITED IN TRE FYOROSPHERE AS TRITIATED 
WATER. TWO ALTERNATIVES MUST GE CCNSIUVEREO RELATIVE TO A LONG 
TERM POLICY FOR TRITIUM MANAGEMENT. ONE METHOD IS TO DILUTE AND 
DISPERSE THE TRITIUM FRCM PCwER STATIONS AND NUCLEAR FUEL 
REPROCESSING PLANTS AT A RATE COMMENSURATE WITH PRODUCTION AT 
THE FACILITY. AND THE SECCNO METRCC Is TO TAKE STEPS TO CONTAIN 
THE TRITIUM FOR STORAGE. IN THIS ARTICLE A NUMBER CF FACTORS 
THAT INFLUENCE THE MAGNITUDE CF TRE ESTIMATED RADIOLOGICAL 
IMPACT OF TRITIUM CN MAK ARE CISCUSSEDs ANDO KEY POINTS 
CONCERNING THE GEFAVIOR OF TRITIUM ALONG THE EXPUSLRE PATHWAYS 
TO MAN ARE SUMMARIZED. BIOCACCUMULATICN FACTORS FCR TRITIUM 
APPROXIMATE UNITY FOR ALL HYORCGENR POOLS IN SPITE OF THE LARGE 
MASS OIFFERENCE OF TRITIUM KELATIVE TU PROTIUMse TRE QUALITY 
FACTOR FOR TRITIUM RELATING LINEAR ENERGY TRANSFER AND 
BIQLOGICA EFFECTIVENESS I[S CURRENTLY 1404 HOWEVER, THE 
POSSIBLE NEED FOR A LARGER GUALITY FACTURs PARTICULARLY FOR LOw 
DOSES AND DOSE RATESs IS ACKNUBLEDGED. UTHER TOPICS DISCUSSED 
INCLUDE TRANSMUTATION AND PCSITION ECFFECTS+ UNCERTAINTIES 
CCNCERNING THE OXIDATION RATE CF TRITIUM GAS IN TRE 
ENVIRONMENT. THE POSSIBLE IMPCKTANCe UF THE AGE UF Trt EXPOSED 
INDIVIDUAL. ANO CURRENT RADIATICN SAFETY GUIDES THAT LIMIT THE 
EXPOSURE OF MAN TO TRITIUMs TRE ESTIMATED DOSE TC MAK FROM 
ORGANICALLY BOUND TRITIUM IS THOUGHT TO INCREASE TRE DOSE 
ESTIMATES CALCUWATED UN THE BASIS CF TISSUE WATER TRITIUM ALONE 
BY APPROXIMATELY 20 PERCENT. TRUS TRE ESTIMATED TOTAL VOSE TO 
MAN FOR INTAKES OF ENVIRONMENTAL TRITIUM IS 0-407 
MREM/MICRO-CUR IES « 


17-2-S5-223 A SURVEY OF FIELD MEASUREMENTS CF ATMOSPHERIC OIFFUSION UNUVER LOW WIND SPEED INVERSION CONDITIONS 
VAN DER HOVENs Ie 

NATIGNAL OCEANIC AND ATMOSPHERIC ADMINISTKATIONs SILVER SPRINGs 

MO. 
MEASURED PLUME PEAK CONCENTFATIONS FROM FIVE SEPARATE FIELD 
EXPERIMENTS UNOER LOW WIND SPEED INVERSICN CCAROITICNS ARE 
ANALYZED AND COMPARED WIT COMPUTATIONS UASED ON DIFFUSION 
PARAMETER-TYPING PROCEOURES CURRENTLY IN USE BY TRE UseSe 
NUCLEAR REGULATORY CCOMMISSICNe IN ALL CASES THE MEASURED 
CONCENTRATICNS FRCM GROUND SCURCES #LRE LU@ER THAN CALCULATED 
VALUES+ THE DIFFERENCE BEING PRIMARILY DUE TO ENRANCED 
CROSSWINOD SPREAD. MUREOVER. TRE OIFFERENCES APPEARED TO BE A 
FUNCTION OF SURFACE ROUGHNESS» BEING GREATEST OVER HILLY 
FORESTED TERRAIN. 


17-2-6-231 STEAM GENERATOR TUBE FAILURES - @CHLUO EXPERIENCE IN WATER COOLED NUCLEAR POWER REACTORS iN 1974 
FAREs Me Ge 
CHALK RIVER NUCLEAR LABCKATORIESs OCNTARIOs CANADA 
STEAM GENERATOR TUBE FAILUKES ®ERE REPORTEO AT 25 CF 59 WATER 
COOLED NUCLEAR POWER REACTORS SURVEYED IN 1974+ CCMPARED TO it 
OF 49 IN 1973. THIS ARTICLE SUMMAKIZES THESE FAILURESs MOST OF 
WHICH. WHERE THE CAUSE IS KNO#8Ns WERE THE RESULT OF CORROSION. 
WATER CHEMISTRY CONTROL. INSPECTICN ANU KEPAIR PROCEOQURESs AND 


FATLURE RATES 4RE CISCUSSED. 
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17-3-1-251 ATMOSPHERIC RELEASE ADVISORY CAFACILITY 
JICKERSUNs Me He + ORPHAN. Re Ce 
LAWREACE LCIVERWMCRE LABORATCRY. LIVERMCRE» CALIF es 

THE ATMOSPHERIC RELEASE AOVISLRY CAPAGILITY (ARAC) Io A CCNCEPT 
FOR A SERVICE TO FACILITIES RECGUIRING A MEANS OF REAL TIME 
PREDICTION OF THE EXTENT OF HEALTH HAZARDS THAT MAY KLSULT FROM 
A RELEASE OF RADIONUCLIDES ANU OTHER TOXIC MATERIAL Se THE ARAC 
SYSTEMe SPCASURED BY THE ENtERCY RESEARCH AND DEVELGPMENT 
AOMINISTRATION (ERDA)»s CCNSISTS OF A NETWURK OF SERVICED SITE 
FACILITIES AND A CENTRAL FACILITY CLUCATLO AT TRE UNIVERSITY OF 
CALIFORNIAs LAWRENCE LIVERMCKE CABCRATORY (LLL)D> SINCE 1973 
WHEN THE CONCEPT wAs INITIATECse A JOINT FEASIGILITY STUDY OF 
THE ARAC SYSTEM HAS BEEN CONDUCTEL JY LLL AND SAVANNAH RIVER 
LABURATURY (SRL). A SYSTEM CF THREE SITCSe Lite SRis AND THE 
ROCKY FLATS PLANTes IS GEING TEST&Y AND EVALUATED JURING FY 
19766 PLANS ARE READY TU IM¥PLEMCNT TH ARAC SERVICE FOR 
ADDITIONAL EROA NUCLEAR FACILITICS OVER THE NEXT 3 YEAKSe THIS 
ARTICLE BRIEFLY DESCRIBES THE ARAC CCNCEPT«s DISCUSSES THE 
PROGRESS TO DATEs AND UUTLINES FUTURE PLANS FOR DEVELOPING THE 
SYSTEMs 





17-3-1-289 AMERICAN NUCLEAR SUCIETY TOPICAL WEETING - NUCLEAR SAFETY 1975 

KEILHOLTZ+ Ge We 

AK KIOGE NATIONAL LABORATURYs CAK RIOGEs TENNe 
THIS ARTICLE GRIEFLY REVIEWS Tre AMCRICAN NUCLEAR SUCIETY 
TOPICAL MEETING ON NUCLEAR SAFETY FELU AT TUCSONe ARI Zee OCT es 
S-@+ 197Se A COMPREHENSIVE SLRVEY wAS MADE CF SAFETY ASPECTS OF 
THE CONTEMPCKARY UTILIZATICN CF NUCLEAR ENERGY» #ITH LMPHASIS 
ON FUEL PROCESSING AND TRANSPCRI« REACTUR PLANT SAFETY+ AND 
NUCLEAR WASTE MANAGEMENT. INVITED SPEAKERS FRUM INDUSTRY» 
UTILITIES+ AND GOVERNMENT DISCUSSED SUUJECCTS BASED CN THE 
EXPERIENCE OF THE LIGHT WATEK AND GAS COOLED REACTOR 
INDUSTRIESe THE INTERRATICNAL FRCGRAMS IN KEY AREAS tke 
COVERED. 


17-3-2-299 THE REL APS COMPUTER CODE 2e GCNGINELKING VESIGN OF TRE INPUT MODEL 
BARNUMs De Je + SOLBRIGs Ce we 
AEROJET NUCLEAK COMPANYs I[ODARO FALLSs+ I[VAHO 
THE REL AP@ COMPUTER CODE IS AN IMFCRTANT ANALYSIS TCOL FOR 
NUCLEAR SAFETY ANALYSISe IT IS USED PRINCIPALLY IN THE ANALYSIS 
OF THE HYPOTHETICAL LCSS OF CCCLANT ACCIvENT BUT IS ALSO USED 
IN SEVERAL CTHER APPLICATIONS. THIS ARTICLE IS TRE SECOND OF A 
THREE PART SERIES WHICH ODISCUSSESs+ RESPECTIVELYs Tht RELAPS 
PROGRAMs INPUT MODELINGs AND TYFICAL RESULTSe IN THIS ARTICLE 
IS DESCRIBEC SOME OF THE CONSICERATIONS REUUIRED TC MODEL A 
THERMAL AND HYORAULIC SYSTEM B1ITH PARTICULAR EMPFASIS IN LIGHT 
WATER NUCLEAR PUWER REACTURSe ENGIANLERING DECISICANS REQUIRED IN 
PREPARING [NPUT ARE AS IMPCKTARNT IN Tete FINAL COOE RESULTS AS 
THE CODE ITSELFe CODES THAT ARE SIMILAR TU RELAP4S (MENTICNED IN 
PART 1) REQUIRE SIMILAR INPUT CONSIDERATIONSs THE ARTICLE*S 
<ONCLUSION IS THAT THE INPUT DESCRIPTION OF A SYSTEM IS NOT 
UNIQUE. AND OIFFERENT MCDOELERS WOULUL PRODUCE DIFFERENT INPUT 
wITH CONSEQUENT OIFFERERT OUTPUT. FuWEVERe ITF Is ALWAYS 
POSSISLE TO OBTAIN CCNSERVATIVE RESULTS» If DESIRED, wIiTH THE 
USE OF THE EVALUATION MCOEL (EM) VERKSIUN OF THE COOL. 


17-3-2-312 AIKCKAFT CRASH PROBABILITIES 
(EOITUR*S NCTE — A COMPREFENSIVE REVILW OF THE KISK OF AIRCRAFT 
CRASH TO NUCLEAR POWER PLANTS BAS PRESENTED IN NUCLEAR SAFETY 
15(3)4 THE PRESENT ARTICLE IS TAKcA FROM THE NRC REACTOR SAFETY 
STUWY AND SUMMARIZES THE PRCCEUUKE FCLLOWED BY TRE REGULATORY 
STAFF IN ASSESSING AIRCRAFT «ISK ANU AL SU TABULATES CRASH 
PRCGABILITIESe SUCH INFORMATICA IS NECESSARY FOR AN AIRCRAFT 
HAZAROS ANALYSIS AS DESCRIVED IN THE NRC REGULATCRY GUIDE.) 


i7-3- 3-315 HUMAN RELIABILITY ANALYSIS 
THIS EDITED VERSION OF HUMAN KELIABILITY ANALYSIS WAS TAKEN 
FROM THE RISK ASSESSMENT ANALYSIS AS ORIGINALLY PRESENTED IN 
REPORT WASH—1400~¢ THE REACTCkK SAFETY STUUYs THE FEFERENCES 
GIVEN IN THE REPORT ARE SUPPLEMENTED BY THOSE IN THE 
POSTSCRIPTs AND A SHCHT BIBLICCKAPHY IS APPENDED. 


17 -3-4-327 NEUTRCN IRRADIATION EMBRITILEMERT OF REACTOR FRESSURE VESSEL STEELS 

STEELE s Le Eo 

NAVAL RESEARCH LABORATORY s WASHIAGTCRs De Co 
THE FUTURE CF NUCLEAR POWER LEPENDOS IMPORTANTLY CN THE 
ASSURANCE OF SAFETY AND KELIACILITYe THE PRIMARY PRESSURE 
BOUNDARY. ESPECIALLY THE COKE KEGICN PRESSURE VESSEL s+ MUST 
WITHSTAND THE USUAL SERVICE CCROITICNS PLUS NEUTRON RADIATIONs 
WHICH EMBRITTLESe HARDENSs AND STRENGTHENS THE STEEL USED IN 
THE PRESSURE VESSEL + THIS ARTICLE REVIEWS THt CRITICAL FACTORS 
ASSOCIATED wITH RADIATICN EMBRITTLEMENT ANC THE MEASURES THAT 
CAN BE TAKEN TO MINIMIZE THIS EFFECT ANO THUS ENHANCE SYSTEM 
SAFETY FOR LIGHT WATER KEACTCKS. 


17-3-5-366 IDENTIFICATION OF POTENTIAL IMPRCVEMERTS IN ENVIRONMENTAL SURVEILLANCE TECHNIQUES 
WAITEs+ Oe Ase + DENHAMs. De He 
PACIFIC NORTHWEST LABORATURIES+ KICHLANUs WASMHe 
IN THE LAST 2 YEARSe SEVERAL PULLS #ERE TAKEN AMCNG UOILFFERENT 
COMPONENTS OCF THE APPLIED ENVIRCNMENTAL SURVEILLANCE COMMUNITY 
TO IDENTIFY AREAS OF ENVIRONMENTAL SURVEILLANCE ME THCUOL OGY 
SHICH DESERVE PRESENT AND FLTURE INVESTIGATIONAL EMPHASIS. 
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*PRUGRAM DESIGN RATIONALE s* "CATA HANULING AND INTERPRETATION, * 
AND "QUALITY CCNTRCL*® CCNSISTEARTLY RANKLO le 2e ANU Jo 
*SAMPLING* AND *SAMPLE ANAL YSiS* RANKED 4 AND Se I¥PROVEMENTS 
IN PROGRAM FATIONALE ANC LATA INTERPRETATLON METHCOULOGY ARE 
CURRENTLY GEING EFFECTED THRCUCH TRE USE UF CHITICA PATHWAY 
ANALYSIS ANC DISTRIBUTICN ARALYSISe THE UoE OF EXISTING 
REGIONAL ENVIKGNMENTAL SURVEILLANCE DATA ANU PAST KitUslLecOGE 

OF CONTAMINANT TRANSPORT CHARACTERISTICS MAKES TRE PROCESS OF 
LLIMINATING NONCRITICAL CUNTAMINANTS ANU MCUTA RELATIVELY 
SIMPLEs+ SO THAT FURTHER INVESTIGATICN OF CkKITICAL PATH@aAYS ANC 
CONTAMINANTS CAN BE EMPHASI ZtU. VISTIRIGUTION ANALYSIS CAN BE 
USED WITH CCHF IDERCE FOR INTLRERETING THE DATA IN TERMS OF 
SAMPLE REPRESENTATIVENESS AKU fFCR THE LoOENTIFICATICN OF TYPICAL 
ENVIRONMENTAL LEVELS (FROM CECHETRKIC MEANS) AND EXPCCTEO UPPEK 
LIMITS (STANDARD GEOMETRIC OUCVIATICNS).« 


17-43-5-351 24D LATION OOSES AND EFFECTS ESTIMATLD FUR 4UJATIC BICTA EXPGSED TU KAUIOACTIVE RELEASES FROM Lek FUEL 

YCLE FACILITIES 

BLAYLUCKe Be Ge + WITRERSPOUNs Je Pe 

OAK RIOUGE NATICNAL LABORATCRY +s CAK RILCGEs TiNNe 
AQUATIC ORGANISMS ARE ExXPUStY TO KADIUNJUCLIVES RELEASEO TC THE 
ENVIRONMENT CURING VARIOUS STEPS UF THE NUCLEAR FULL CYCLEs 
ROUTINE RELEASES FROM THESE FPRCCESSES ARE KESTRICTED If 
COMPLIANCE wIiTh TRE INTERNATIONAL COMMI>5SICN ON RADIOLOGICAL 
PRCTECTIONe BHICH RECOMMENDS LIMITS FUR RADIATICN DOSES TO THE 
GENERAL PUBLICe IT 1S GENERALLY ACCEPTED THAT AULATIC URGANISMSs 
Witt NOT RECEIVE CAMAGING EATERNAL RAVIATICN VOSES IK SUCH 
ENVIRONMENTS. BECAUSE OF THE PCSSILLE GIUACCUMULATICN OF 
RADI CNUCLIDESs HOBEVERs TRERE is CONCERN THAT AUUATIC ORGANISMS 
MIGHT BE ADVERSELY AFFECTED wY INTERNAL VUSESe Tre GEJECTIVES 
OF THIS ARTICLE AKE (1) 10 ESTIMATe THE KACIATION DLUSe RECEIVED 
BY AQUATIC BIOTA FROM THE DIFFERENT PRUCESSES ANC TUL VETERMINE 
THE MAJGR OCSE CONTRIBU~ ING RALIONUCLIUcCS 4ND (2) TU ASSESS THE 
IMPACT OF ESTIMATED OCSES CK ACUATIC BSIOTAs OCSE ESTIMATES ARE 
MADE GY USING MEASUREMENTS OF KADIONUCL IVE CONCENTRATIONS IN 
THE LIQUID EFFLUERTS OCF REPRESENTATIVE FACILITIcSe @hERE SUCH 
MEASUREMENTS ARE NCT AVAILAULC +s PRHEDVICTCO RADIOACTIVE KELEASES 
Lai THE AQUATIC ENVIRCAMENT Amt JSEC*e. AL THUUGH RADIULACTIVE 
RELCASES FRCM REACTORS USLY TC GENERATE ELECTHICAL ENERGY HAVE 
RECEIVEO TRE MCST ATTENTICN ANE ARE THE GEST VOCUMENTEDs. THIS 
EVALUATION SHO#S THE POTENTIAL FCRK A GREATER RAVIATION VOSE TO 
AQUATIC BIOTA FROM THE NUCLEAR FUEL —SUPPLY FACILITIES CleEes 
MINING AND WILLING) « THE EFFECTS UF CrRONIC LOW LEVcei RAVIATION 
ON AQUATIC ORGANISMS AXE DISCUSSeO FRLEA SCWATIC ANDO GENETIC 
VIEWPOINTSe ON TRE BASIS OF Trt SELLY UF KAUVIOBIULOGICAL 
EVIDENCE ACCUMULATED TO DATEs f SIGNIFICANT DELETExIOUS 
EFFECTS ARE PREOICTED FUR PCPULATICNS UF AGUATIC ORGANISMS 
EXPOSED TO THE ESTIMATE UOSEt KATES KESULTING FRCM ROUTINE 
RELEASES FRCM CUNVERSIONs ENRICHMERTs FAURICATIONs REACTOR AND 
REPROCESSING FACILITIESs AT Trt COSES EsTIMATED FUR MILLING AND 
MINING OPERATIONSs [T WOULD Be DIFFICULT TC DETECT HAVIATION 
EFFECTS ON AGUATIC POPULATICNS« FOBLVERs TRE SIGNIFICANCE OF 
SUCH RADIATION EXPOSURES TO ACLATIC POPULATICNS CANNOT BE FULLY 
EVALUATED WITHOUT FURTHER KESEARCH ON EFFECTS OF CHRONIC LOW 
LEVEL RADIATION. 


17-3-6-363 THE SAFETY OF ®BORKERS IN THE NUCLEAR FUEL AND REACTCR INDUSTRIES 
BAKERs Ke Re 
JeSe ENERGY RESEARCH ANDO DEVEL CEMENT *40MINISTRATIUNs @ASHINGTONs 


Dele 
THIS ARTICLE REVIE@S SAFETY KLLATED DATA FOR 1973 AND 1974 
COLLECTED FROM PRIVATE INDUSTRIES ENGAGED IN THE PRODUCTICN OF 


URANIUM FUEL OR REACTCR CUOMFCKRENTS FOR CUMMERCIAL NUCL CAR POWER 
REACTORS «+ OCCUPATIONAL INJURY AND ILLNESS INCIDENCE RATES 
CALCULATED FROM THE DATA ARt CCMPARLO @wlTn THOSE UF CINER 
INOUSTRIESs RADIOLOGICAL HEALTF VATA ARC ALSO PRESENTED AND 
DISCUSSED. 


17-4-1-411 NUCLEAR ENERGY CENTER SITE SURVEY - 1975 
NRC OFFICE OF SPECIAL STUDIES+s WASHINGTONs OC 
(EDI TOR®S NCTE -— THE ENERGY KECRGANIZATION ACT UF 1974 HKEQUIRED 


THE NEWLY ESTABLISHED UseSe NUCLEAR KEGULATCKY CUMMISSICN (NRC) 
TO UNDERTAKE A NUCLEAR ENERGY CEATER SITE SURVEYs THAT SURVEY 
AND THE CONCOMITANT CCNSIDERATICNS ARC CONTAINED IN USNRC 
REPURT NUREG-O0001 PUBLISHED JANUARY 1976 AND SOLD UY NTISe THE 
FINAL REPORT INCLUDES SEVER4L SEPARATE VOCUMENTS AS FULLOBS - 
EXECUTIVE SUMMARY (20 PAGES) + $4+4006 PAKT I+ SUMMARY AND 
CONCLUSIONS (220 PAGES) « $82004 PART Is APPENDIX Ase UsSe MAP 
COARSE SCREENING RESULTS.» 3BeSO5 PART Lie THE UseSe ELECTRIC 
POWER SYSTEM AND TRE POTENTIAL ROLE OF NUCLEAR ENERGY CENTERS 
(225 PAGES) « $62006 PART Ilis TECHNICAL CONSIVERATIONS (615 
PAGES) + $166756¢ PART IVs PRACTICAL ISsJL5 UF IMPLEMENTATION 
(700 PAGES). $18675+ PART Ve KESOURLCE AVAILABILITY ANU SITE 
SCREENING (230 PAGES)+ $6600- INCLUVED IN THIS ARTICLE (wiTH 
MINOR EDITING) ARE SECe Ie INTRCOUCTIUN AND RESULTS» FROM THE 
EXECUTIVE SUMMARYs A UsSe MAP CCNTAINING TRE COARSE SCREENING 
RESULTS:e AND A BIELIOGRAPHY CF TRE LITERATURE ON NUCLEAR ENERGY 
CENTERS PREPAREO BY THE NUCLEAR SAFPLTY INF CRMATICR CENTER. THE 
NRC REPORT INDICATES THAT NUCLEAR ENERGY CENTERSs #1 TH UP TO 20 
NUCLEAR POWER REACTORS. CAN EE FEASIGLE AND PRACTICAL IN MANY 
LOCATIONS BUT THAT FEDERAL AND STATE PARTICIPATICN ®OULD 
PROBABLY BE REQUIRED TC FURTFER THE DEVELOPMENT CF A 
SUBSTANTIAL NUMBER OF CENTERS.) 
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17-4-2-422 THtE RELAP4S COMFUTER COVE IIe LCCA ANALYSIS RLSULTS OF A TYPICAL P¥R PLANT 

BARNUMs De Je + SOLBRIGs Ce We 

AEROJET NUCLEAR COMPANYs ICARO FALLSs IDAHU 
THE RELAP4 COMPUTER FPROGFAM IS A VALUABLE TOCL FCR USE IN 
NUCLEAR SAFETY ANALYSISe IT [5s USED PRINCIPALLY IN THE ANALYSIS 
OF THE HYPOTHETICAL LCSS GCF CCCLANT ACCIDENT BUI IS ALSO USED 
IN SEVERAL CTHER APPLICATIGNSe TeiS ARTICLE IS TRE LAST OF A 
THREE PART SERIES THAT DISCUSSES (1) Tite REL APS PROGRAM, (2) 
INPUT MODELINGe AND (3) TYPICAL RESULTSe TRIS ARTICLE CONSIDERS 
THE INPUT REGUIREC TG MOUVEL A TYPICAL FUUR-LOUOP PRESSURIZED 
WATER REACTOR: THE CALCULATICNAL RESULTS FORK THIS PLANTs AND 
ThE PHYSICAL PHENOMENA THAT TRESE RESULTS KEPRESENT. THE 
CALCULATIONS #ERE PERFORMED wITh Tre STANVAKD VCRSICN OF RELAPS 
(THE LATEST PUBLICLY AVAILAGLE VERSION) INSTEAD CF THE 
CCNSERVATIVE VERSION USED FOR LICENSINGse THE RESULTS Aki 
RCPRESENTATIVE OF LARGE WATER RLACTCRoe BUT CIFFERENT CESIGNS 
WILL EXHIBIT DIFFERENT PRENCMENA,. 


17-4-3-437 <EL TABILITY ANALYSIS CF THE SCKAM SYSTEM OF THE MISSCUKI UNIVERSITY RESEARCH REACTOR 

WERNER» Re Ae + LOYALKAs Se Ke 

JNIVERSITY OF WISSOURI. COLUMBIA, MISSOURI 
THE RELIABILITY ANALYSIS OF ANTICIPATCO TRANSIENTS wit HUUT 
SCRAM IS A TOPIC OF CONSIVERABLE SIGNIFICANCE IN REACTOR SAFETY 
STUVIESe THIS ARTICLE DESCRIEES THE RESULTS CF A RECENTLY 
COMPLETED STUOY ON TRE RELIAGILITY OF THE MISSOURI UNIVERSITY 
KE SEARCH REACTCR (MURR) SCKAM SYSTEMse FUR THIS REACTOR IT HAS 
GEEN DETERMINEO THAT THE FAIL LR TC INITIATE A SCRAM 
AUTOMATICALLY OR MANUALLY wWITRIN 7eS SEC UF AN ISOLATION VALVE 
CLOSURE CAN LEAD TO CORE MELTOCWNe. sINCE VALVE CLCSURE IS A 
CREDIBLE ACCIDENT CIT HAS OCCURRED ONCE DURING THE PAST § 
YEARS)« IT IS IMPORTANT TO KACW THE RELIAGILITY OF THE SCRAM 
SYSTEM. THE AUTHORS HAVE USED THE CVENT AND FAULT TREE 
ME THCDOLCGIES TO ANALYZE ACCICENT SEQUENCES ANDO TFE SCRAM 
SYSTEM. SEVERAL COMMON MUDE FAILURES HAVE BEEN IDENTIFIED, AND 
THE AVAILABILITY PROGABILITIES FOR EACH PRIMARY EVENT weRe 
OBTAINED BY A DETAILED EXAMINATICN CF Trt MURR OPERATING 
RECORDSe« DETAILED ANALYSIS SHOWS THAT THE MURR SCRAM SYSTEM IS 
HIGHLY RELTABLE AKD COMPARES #FAVORABLY WITr THE CORRESPONDING 
RESULTS FOR SURRY Ie WHICH #AS LISCUSSED IN THE REACTOR SAFETY 


STUDY. 
17-4-4-447 RELATION GF INTERMEDIATE SIZEO FFESS! VESSEL TESTS TC LWR SAFETY 
MERKLE se Je Ge #¢ WHITMANs Ge Le + YANe Re tHe 
GAK RIUGE NATIONAL LABORATORY. CAK & see TENNe 


UNDER TRE AUSPICES OF THE HFAVY-SECTION STEEL TECHNULOGY 
PROGRAM AT CAK RIDGE NATICNAL LAGCKATURYs EIGHT INTE RMEVIATE 
SIZED (€6-INe WALL THICKNESS AND 39-INe VGUTSIDE DIAMETER) STEEL 
PRESSURE VESSELS CONTAINING CAFEFULLY PREPARED AND SHARPENED 
SURFACE CRACKS HAVE BEEN TESTEO TC PROVIDE AN IMFRCVEO 
QUANTITATIVE GASIS FOR EVALUATING THE SAFETY MARGINS AGAINST 
FRACTURE OF NUCLEAR REACTOR PRESSURE VesStEloe THE CYLINDRICAL 
REGIONS OF THE TEST VESSELS WERKE FAURICATED FROM ELTHER ASOS 
CLASS 2 FORGING STEEL Ok AS33+ GRADE Ge CLASS 1 STEEL PLATE. 
THE FLAWS IN THE TEST VESSELS ®BCRE 1420 TO 5e¢30 INe DEEP s AND 
TEST TEMPERATURES RANGED FRCM 32F TU 196F.e EXTENSIVe FAST 
FRACTURE WAS OBSERVED. AS EXPLCTEDs, AT 32F AT A PRESSURE NEAR 
THE GROSS YIELO PRESSURE OF TRE TEST VESSEL+ AND Te0 VESSELS 
LEAKEO WITHOUT FRACTURING AT CF SLIGHTLY ABOVE 190F. EXTENSIVE 
FRACTURE ANALYSES WERE PERFURMED ON ALL VESSELSe THE ANALYTICAL 
STUJIES PERFORMED INDICATE THATs BELUW THE UPPER—SrELF 
TEMPERATURE RANGE. LINEAR ELASTIC FRACTURE MECHANICS (EXPRESSEC 
IN TERMS OF STRAIN) IS ACCURATE CR CONSERKVATIVEs DEPENUING ON 
TRANSVERSE KESTRAINT CONDITICAS PRIGR TU THE CARSET OF THROUGH 
THE THICKNESS YIELOINGe IN ADODITICNse IN THE CYLINDRICAL REGION 
OF A VESSEL +s WITHIN THE UPPER SHELF TEMPERATURE RANGE. FAILURE 
IS CONTROLLED BY THE ONSET OF PLASTIC INSTAUILITY IN THE REGION 
SURROUNDING THE FLAW IF THt UFFER SHELF TOUGHNESS I5 
SUFFICIENTLY HIGH. FOR SURFACE FLAWS OF LESS THAR HALF THE TEST 
VESSEL WALL THICKNESS IN OEPTHs FAILURE LUADS -RE 
APPROXIMATELY THREE TIMES TRE CODE OLCSIGN PRESSURE CF THE TEST 
VESSELS« APPLICATIUN OF THE ANALYSIS PROCECOURES OEVELUPED FOR 
THESE TESTS ON INTERMEDIATE SIZECO VESSELS TO A HYPOTHETICA 
REACTOR PRESSURE VESSEL INOICATES THAT A SIMILAK MARGIN OF 
SAFETY IS INHERENT IA FULL SCALE VESSELS. 


17-4-5-464 CURRENT STATUS GF THE PLUTCNIUM HCT PARTICLE PROBLEM 
RICHMONDse Co Re 
OAK RIOGE NATIONAL LABORATORY, CAK RIOGEs TENNe 
IN FEBRUARY 1974 THE NATURAL RESOURCES DEFENSE COUNCIis INC. 
(NROC)« BROUGHT A PETIATICN TC THE ATTENTION OF THE UsSe 
ENVIRONMENTAL PROTECTION AGEACY AND THE UseSe ATCWIC ENERGY 
COMMISSION S®HICH CALLED FOR A REDUCTIUN IN RADIATION STANDARDS 
FOR INSOLUBLE. INHALED ALPHA EMITTING TRANSURANIUM CLEMENTS BY 
A FACTOR OF 1152000. THE PETITION TO AMEND RADIATICN PROTECTICN 
STANOARDS AS THEY APPLY TO HCT PARTICLES WAS SUBMITTED ALONG 
WITH A SUPPORTING OUCUMENT ENTITLED *RADIATICN STARDARDS FOR 
HOT PARTICLESe* THIS ARTICLE SUMMARIZES THE RESPCNSES UF 
VARIOUS AGENCIESs+ ORGANIZATIONS+ AKU INOI VIDUALS THAT HAVE 
APPEARED OURING TRE TWO YEARS SINCE THt PETITION WAS SUBMITTED. 
THE BULK OF SCIENTIFIC EVIOSNCE AVAILAULE TO DATE COES NOT 
APPEAR TO SUPPORT THE PETITICN OR THE SUPPORTING HYPOTHESIS. 
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NOT CONSIDEFED AT THIS TIME Art CHANGES IN THE ORIGINAL 
PCTITION OR REBUTTALS PREPARED IN RESPONSE TOC Swe OF THE WURKS 
PRESENTEO IN THIS ARTICLE. 


17-4-S-471 NATURAL BACKGRCUND RADIATICN IK Trt URITED STATES 

NATTIONS&L COUNCIL ON RADIATION PRUTECTIJN ANDO MEASUREMENTS s 

WASHINGTON: Dele 
(ECITOR*S NOTE — RADIATION If Titl EXVIRUN4ENT FROM NATURAL 
SOURCES IS THE MAJCR SGURCE OF KACIATION LXPOSUKt TU MANe FOR 
THIS REASON IT IS FREQUENTLY LSLCY As A STANDARD CF CCMPARISON 
FOR EXPOSURES FROM MEDICAL UStSs WEAPONS TESTS FALLUUTs AND 
NUCLEAR POWER. TO MAKE NATURAL LACKGRUUND #401 ATICN DATA MOKE 
ADAPTABLE. THE NATIUNAL COUNCIL ON RADIATIGN PROTECTIGN AND 
MEASUREMENTS (NCRP) DEFINED TrE SCURCES UF EXPOSURE IN CXPLICIT 
DETAIL IN A CUMPREHENSIVE REPCKT. CuMPLETE wiTH ABCUT 300 
PERTINENT REFERENCES + THIS RUCLEAR SAFETY akTICLE CONTAINS THE 
SUMMARY FROM THAT REPORT AND SCM¥E EXCERPTS FRUM APPENRVIX B OF 
THE REPORT. THE REPORT Is ENTITLED *NATURAL DACKGRCUND 
RADIATION IN THE UNITED STATES* AND IS AVAILABLE AS NCHRP 
REPORT 45 FROM NCRP PUBLICATIUNS+ PeOe SOK JOL7Sse *sASHINGION 
DeCe 200144 AN ATTRACTIVE FEATURE IN THE PRESENTATION OF THE 
DATA IS THAT THEY ARE EXPRESSES IN TERMS OF THE CRITICAL CRGANS 
WHICH ARE EXPOSED. ALTHOUGH THE MAJCR CUNTRIBUTICN TO 
RADIATION OGSE TO HUMANS IS FRCM NATURAL GACKGROUNDs THE 
GREATEST PORTION GF MAN MADE RAVIATION DOSE {[S vUet TU EXPOSURES 
ACCRUED DURING MEDICAL ULIAGNESTIC PROCEDURE Se THE ESTIMATED 
ANNUAL GENETICALLY SIGNIFICANT DOSE CUNTRISUTIONS FROM 
RADIOGRAPHIC EXAMINATICAS If Tre VAITED sTATES IN 1970 IS 
APPROXIMATELY 20 MRADS (APPRUXIMATELY EQUALS 20 MREMS) (SOURCE 
- GONAO DOSES ANO GENETICALLY SIGNIFICANT COSE FROM DLAGNUSTIC 
RADIOLOGY UeSese 1969 AND 19704 BUREAY UF RADICLUGICAL FEALTHe 
EOUCATION AND WELFAREs APHIL ILG7G)6 ALSUs TRE 
CONTRIBUTIOR FROM DEVELOPING NUCLEAR PUWLR INDUSTRY IS 
EXPECTED TO CONTRIBUTE A POPLLATICN VOSe OF LESS THAN 1 PERCENT 
OF NATURAL BACKGRCUND. 


17-4-6-475 P IPC CRACKING IN BOILING WATER REACTORS 

NUCLEAR SAFETY STAFF 

JAK RIOGE NATIONAL LABORATORY. CAK RIUsEs TENNe 
(CECITOR®S NCTE — THE FOLELCWING ARTICLE #As ADAPTED FROM A 
NUCLEAR REGULATORY COMMISSICN FEPCRI ENTIFLEDO* INVESTIGATION 
AND EVALUATION OF CRACKING IN AULSTENITIC STAINLESS STEEL PIPING 
OF BOILING BATER REACTOR PLANTSe* Titls xt PORT WAS PREPARED bY 
THE PIPE CRACKING STULY GROUP THAT #A4S FORMED BY NRC TO 
INVESTIGATE THIS PRUBLEW AFTtr A SERIES UF SUCH CRACKS HAD 
OCCURRED. TRE STUDY GROUP CLRCLUDED THAT TRE CRACKS stRe CAUSEC 
BY INTERGRANULAR STRESS CCNFRLSILCN ANO MAJVE EXTENSIVE 
RECOMMENDATIONS FOR (1) THE CARLY IVENTIFICATICON CF SUCH CRACKS 
IN OPERATING PLANTS AND (2) TRE ULTIMATE REOUCTICN OF THIS 
PHENOMENONe THE STUDY GROUP ALSC CONCLUJED THAT Trt PROBABILITY 
WAS EXTREMELY LOW THAT THE PRESENCE GF SUCH CRACKS COULD LEAD 
TO A SIGNIFICANT SAFETY HAZARE TC TRE PUULICe INCL UVEU AT THE 
END OF THIS ARTICLE IS A BIGLAICGRAPHY PKEPARED GY TRE sTuUOY 
GROUP.) 


17-5-1-525 COST - BENEFIT AND RISK —- BENEFIT ASSESSMENT FUR NUCLEAK POWER PLANTS 

EICHROLZs Ge Ge 

GECRGIA INSTITUTE UF TECHNOGLCGYs ATLANTAs GAs 
A COST-GENEFIT ASSESSMENT IS AK ESSENTIAL PART GF THE 
ENVIRONMENTAL IMPACT STATLMENT SUBMITTED AS PART CF Trté 
LICENSING CONSIDERATIONS FOR A NUCLLAR FACILITYs SUCH AN 
ASSESSMENT FORMS PART OF THE INITIAL DECI sION TO SBUILU A 
NUCLEAR FACILITYs ENTERS CRITICALLY INTO Tite SELECTION OF A 
SUITABLE SITEs AND ULTIMATELY FORMS PART UF THE DESIGN 
PROCEDURES TO OPTIMIZE ENGINEERING SOLUTIONS TO OcAL wiTti 
WASTE-HEAT DISSIPATICNse TREATMENT METHUDS FOR RACIOACTIVE 
EFFLUENT CONTROL» AND LANO ANDO SITE USEse WREREAS THE INITIAL 
DECISION USUALLY CAN BE MADL IK PURELY ECONOMIC TERMSs THE 
LATTER STAGES INVOLVE ENVIRCAKWENTAL AND SOCIAL LSSUES THAT ARE 
NOT READILY QUANTIFIED AKO INVCLVE A QUALITATIVE JUOGMENT OF 
WHAT CONSTITUTES THE LEAST+ RE*40IL¥Y ACHIEVABLE IMPACT«s THE 
RADIOLOGICAL IMPACT OF THE PLANT CN THe SUF ROUNDING PUPULATION 
FROM THE RELEASE OF LOW LEVEL EFFLUENTS CAN BE QUANTIFIED AND 
TREATED AS A FINANCIAL *CUOST.s*® ALTERNATIVELY IT CAN Gt TREATED 
AS A *RISK* AND RELATED TO CTFtK RISKS MUJERN MAN IS SUUJECTED 
TU AND CAN BE USED AS A MEANS Tu ESTABLISH SITE ECUNCARIES. 
BOTH COST-BENEFIT AND RISK-BENEFIT ANALYSES REPRESENT 
ESSENTIALLY OPTIMIZATION APFERCACHES TO THE PROULEW OF MAKING 
NUCLEAR POWER PLANTS ECONOMICALLY COMPETITIVEs+ SCCIALLY AND 
POLITICALLY ACCEPTABLEs AND AS SAFE Ok INNOCUGUS AS ONE CAN 
REASONABLY MAKE THEM. 


17-5-1-539 CRITICAL MASS — POLITICSs TECHNCLCGYs AND THE PUGLIC INTEREST 

BRONFMANs Le Me @ MATTINGL Ys Te Jee JIRe 

GAK RIUGE NATICNAL LABCRATORY,» CAK RIUGEs TENN. 
CRITICAL MASS *74@ AND *75¢ NATICNAL CUNFERENCES CF CEPCNEARTS OF 
NUCLEAR POWER CONVENEO GY CONSUMER ACTIVIST RALPH NADER, #ERE 
HELO IN WASHINGTONs OeCoe IK MIO-NCVEMBER 1974 ANC 1975. 
SESSIONS OF THESE CONFERENCES ®ERE OEVUTED TO MAKING THE CASE 
AGAINST NUCLEAR POWER OCEVELCPMENT IN THE UNITED STATES ANDO 
ABROAD AS WELL AS TU DELINEATING STHATEGIES FOR CITIZEN ACTION 
AGAINST THE NUCLEAR ALTERNATIVE. TRE CUNFERENCES POINTE OUT 
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THE BROADENING OF OPPONENTS* CCACERNS FRUM MEHXELY Te CHNICAL 
IsSVES TO A WIDE SPECTRUM & SOCTALs CCUNUMICs PCLITICALs AND 
MORAL ISSUESse THE AUTHOKSs sCCiAL CICNTisTS AT TRE GCAK RKIUGE 
NATIONAL LABORATORYs DISCUSS tht IMPLICATIONS OF THIS 
GBRCADENING DEBATE FOR ENERGY FULICYe 


L7-4-2-5599 Tet RCLE OF CURE DISRUPTIVE ACCIVENTS IN DiSIGN AND LICENSING UF LMFGRS 
FAUSKEs He Ke 
ARGONNE NATIONAL LABCKATOCRYs AlGCNNE® [lie 
THE ROLE OF CORE DISRUPTIVE ACCIDENTS (CUAS) IN CESIGN AND 
LICENSING CF LEQUID METAL CCLED FAST Set VER REACTURS IS 
REVIEWED. INCLUDING A OLSCRIPTICN CF COA INITAATCRS» LIKELY 
ACCIUtNT PATHS + CORE MELTOCaN LNERCETICSs ANOD RADIULOGICAL 
cor QUENCESe IT IS CONCLUDED THAT (1) THE PRCBACILITILES OF 


INITIATORS LEADING TC CORE MEL TUURN SHUVLU AND CAN dE MADE 


SUFFICIENTLY LCw (ObVJECTIVEs Liss THAN LUCEAP—-6G) FEK REACTOR 
YEAR) TO RECUCE TREM TO CLASS & ACCIVENTSs (2) GEST ESTIMATE 
ANALYSIS INCLUUING DESIGN NolUckATICNs SRFUULO ANDO CAN 
DEMONSTRATE THE UNLIKELIHOOi (LGOJECTIVEs LESS THAR LOCEXP-2) OF 
A POSTULATEC CORE MeLTUCeN LEADING TO SUGSTANTIAL ENcCRGETICS 
THAT WOULD CHALLENGE THE ENERGY A LRPTION CAPABILITY PRCVIDED 
BY THE PRIMARY SYSTEM DESIGNes ILebles THC AGSENCE OF ENERGETIC 
HYOROOYNAMIC DISASSEMBLY ANU/CR ENERGETIC FUEL CCCLANT 
INTERACTIONSs (3) THE PRINCIPAL 1AsIiS FOR THE PRIMARY SYSTEM 
VESIGN SHCULOD BE SET BY FUNCTICNAL KEQUIKCMENTS @reRE ANY WEAK 
LINKS IN THE RESULTING DESIGK SHOULD te UPGRAVED TC GIVE AN 
OVERALL CONSISTENT SYSTEM @wITr AN OPTIMUM ENERGY ADSORPTION 
CAPABILITY CESSENTIALLY CURRENT PRACTICE) AND NUT BY ARGITRARY 
COA ENERGETICSs ANO (4) ON The JASI OF BEST ESTIMATE ANALYSIS 
INCLUDING DESIGN CCNSIVERATICNSs Tre OUJECTIVE SROULC AND CAN 
BE TO DEMONSTRATE LONG-TERM CCATAIAMENT CAPASILITY OF THE FUEL 
DEBRIS FOLL CaING A POSTULATEC CURE MELT J0WN ACCIDENT s THIS 


BALANCED APPROACH IS BELIEVeO NCCESSARYs AT LEAST IN THE NEAR 
ERMe TO ADEQUATELY DEMONSTRATE TRAT Tit SAFETY OSJECTIVE THAT 
THE OCCURRENCE UF RADIOLOGICAL CCNSLQUENCES GUTSICE THE PLANT 
BOUNDARY IN EXCESS OF ACCEPTABLE LEVELS MUST BE LESS THAN 
LO(EXP-6) PER REACTCR YEAR FAS INUVEEO GdetN ACHIEVED. 





17-5-4-563 FEL IABILIABILITY OF PIPING IN LIGHT #ATER REACTORS 
BUSH s+ Se He 
JATTELLE PACIFIC NORTHBEST LAUCKATCRIESs RICHLANOs WAShe 
THIS ARTICLE ASSESSES TRE HeLIAGILITY UF PIPING IN LIGHT SBATER 
REACTORS HASED ON NONNUCLEAR FAILUR DATAs CONOITIONA FAILURE 
PRCBABILITIESs THE RCLE UF PEKIUOIC INSPECTIONs ANDO A REVIEW CF 


NUCLEAR SYSTEM FAILURESs. FAILUK »aTATAISTICS CONFIRM RATCS OF 
LO(EXP—4) TCO LOC EXP-6) PEK REACTOR YEAR IN LARGE PIPCSs wiITH 
HIGHER RATES AS TRE SIZE CECKEASES+ PERIUVIC INSPECTION a 


CRITICAL FACTURs»s ENHANCES RELIALILITY GY FACTCRS CF 10 TO 
1020006 NUCLEAR FAILURES ARE CLASSED INTK TwO STATISTICAL 
CATEGORIES (1) THCSE DOVE TO IATERGRKANULAK sTRESS COKROSION 
CRACKING (€1GSCC)>. AND (2) ALL CTHERS YUE TO CONSTRUCTIUNs 
DESIGNe OR CPERATICNAL EkRORSs THE »PECTKUM OF PIPE SIZES 
INFLUENCED BY IGSCC DIFFERS FROM TRAT INFLUENCED GY CTHER 
ME CHANISWS. 
17-5-S-589 THE ENVIRGNMENTAL IMPACT OF CARUCA-14 RELEASED BY A NUCLEAR FUEL REPROCESSING PLANT 
VELURI« Ve Re + BOONEs Fe we + PALMS+ Jeo Me 
EMORY UNIVERSE TYs ATLANTAs GAs 
THE ENVIRONMENTAL IMPACT OF Tite PREVICTLD CARBGON-14 RELEASE BY 
THE BARNWELL NUCLEAR FUEL PLANT (ENFR) IS ASSESSEDse THE 
EXTERNAL DOSE AND THE WHOLt GCLY LLSES DUE TO INHALATICN AND 
INGESTION OF CARBORK14 AkE CALCJLATEVe FUR A PREDICTtEU RELEASE 
OF 1005 CI/YEAR. THE EXTERNAL OCSE KATE AT TRE SITE BOUNDARY IS 
2e9 K LOCEXP-4) MREM/YEARs. Tri ahOLie-dUUY INHALATICN DOSE RATE 
1S 720 XK 1LOCEXP-5) MREM/YEARs ANDO THE wHOLE PCD COsE RATE VIA 
INGESTION OF FOOD MATERIALS IS Ie2t MREM/VEARe TRESE RATES 
COMPARE ITH AN AVERAGE ANNUAL ULUCSE KATE PER PERSCN OF 135 
MREMS/ZYEAR OUE TU NATURAL JACKGROURY RAVIATICNe TRE LONG TERM 
ASPECTS OF GLOBAL RELEASES OF CARUON-14 FROM THE NUCLEAR 
INDUSTRY ARE BRIEFLY DISCUSSED. THE 25-YEAR OCSE CCMMITMENT TO 
A PERSON DUE TO CARBON-14 OISCrARGES FROM THt TOTAL #ORLD 
NUCLEAR FACILITIES DURING TRE FERIOV 1975 TU 2900 IS ESTIMATED 
TO BE APPRUXIMATELY 164 MREMSe JURING THE sAME 25-YEAR PERIODs 
THE BNFP COATRIBUTION wiItt Ce APPRCKAIMATELY 0402 MREM OF THe 
1e@ MREMSe THE DOSE COMMITMERT TO A FERSCN FOR TRE ESTIMATED 
40-VYEAR LIFETIME OF BNFP WILL GE APPROXIMATELY 0408 MREMe 
17-5-6-S5S92 BDKOWNS FERRY NUCLEAR POWER PLANT FIRE UN MAK 22261975 
SCOTTe Re Le 
UAK RIOGE NATICNAL LABCRATCRY, CK RICGEs TENNe 
THIS ARTICLE REVIEWS THE MAR. 226 19755 FIRE AT ThE BRCWNS 
FERRY NUCLEAR POWER PLANTs TRE FIRE OKT GINATEU IN THE 
ELECTRICAL CABLE TRAYS AND BUFNKED FOR 7 HR SEFORE IT WAS 
EXTINGUISHEC BY WATER. TRE USE UF BATER WAS DELAYED UNTIC THE 
REACTORS WERE IN A STABLE SFLUTOUWN CONDITICN BECAUSE UF THE 
POSSIBILITY OF SHORTING CIRCUITS» wHICH MIGHT HAVE CAUSED 
FURTHER DEGRADATION CF CCNUATICNS THAT wOULU HAVE SGCEN MOHE 
OIFFICULT TO CONTROL» HUBWEVERs WHEN WATER WAS AUTHCRIZEDs THE 
FIRE wAS QUICKLY EXTINGUISHED. THE FIRE-FIGHTING EFFORTS AND 
THE DAMAGE CAUSED BY THe FIRE ARE CESCRIGEDs. THE LOSS OF 
ELECTRICAL POWER AND CONTROL CIRCUITS RESULTED IN THE 
UNAVAILABILITY OF EMERGENCY CCeRE CCOLING SYSTEMS AND HAMPERED 
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GCFFORTS TO PROVIOE NGRMAL CCCLING TC Titt REACTOR FLELs THE 
AVAILABILITY OF ALTERNATE COCL ING MCT HU0DS IS REVIEwtus THE 
EFFORTS TO MAINTAIN COOLIAG CF THE RLACTOR FUEL ARE DISCUSSED. 
AND THE EASIC REASONS FOR TRE CUMMON=MUJE FAILURES ARE 
DESCRIBED. ASSESSMENTS CF THE Filkt whee MAOC LY TrrkcE GROUPS IN 
THE UeSe NUCLEAR REGULATORY CCRMISSION (NRC) + AS BELL AS BY AN 
INDEPENDENT INSURANCE GROUP. SCME CF THE DETAILS CF THES? 
ASSESSMENTS ARE PRESENTEUs IN PARTICULAR, SOME CEFICIENCIES 
THAT THE NRC OFFICE OF INSPECTION AND CNFORCEMENT FUUND DURING 
ITS INVESTIGATION ANO SCWE CF THE LESSs0NS LEARKEC FROM THE 
EVENTS AS DETERMINED BY THE NEC SPECTAL KEVIEW GROUP. 


17-5-6-622 OCCUPATIONAL RADIATION EXPCSURES AT LakSe 1969-1974 

MUKRPFYs Te Oo # HINSUNe Co Se 

UeSe NUCLEAR REGULATCRY COMMISSICNs wASHINGTUNe Oele 
THIS ARTICLE SUMMARIZES A RLPCRT GY THE NUCLEAR REGULATORY 
COMMISSION WHICH PRESENTS CUWPILATIONS OF OCC UPATICNAL 
RADLATION EXPOSURES AT COMMERCIAL LIGHT wATEk CLCLEC POWER 
REACTURS FRCP 1969 TC LS74e TRE EKFOSUK IN MAN REMS PLR UNIT 
FOR ALt REACTORS IN 1974 WAS LESS THAN THE L¥73 VALUE. BUT THE 
GRAND AVERAGE SINCE 1969 CONTINVED TO INCREASEs RCWLVERs. NO 
SIGNIFICANT TREND BAS INDICATECs CVE THE PERIOD L9O9-1974s IN 
THE MEAN VALUE OF MAN REMS PER MEGAWATT YEARe 


17-6-1-6€59 CSTIMATES OF THREATS TC THE PUULIC FROM TERRORIST ACTS AGAINST NUCLEAH FACILITIES 

CHESTER. Ce Ve 

OAK RIDGE NATICNAL LABCRATORYs LAK RILGEse TENNe 
THE POTENTIAL FATALITIESs OR EXTENT CR PUTENTIAL LETRAL 
CONSEQUENCESe FROM TERRORIST ACTS AGAINST NUCLEAR FACILITIES 
ARE ESTIMATED. THE MCST SEVCRE THREAT IS FROM THEFT OF 
FISSTONABGLE MATERIAL AND SUHSCOVENT FAGRICATION CF A 
CLANDESTINE AUCLEAR EXPLUSIVEs A NUCLEAR CAPLOSIVE OF EFFICIENT 
DESIGN EXPLCDED wITHOUT WARNING IN A CRUWOED HIG RISE 
COMMERCIAL CISTRICT COULD PRLCOULCE UVER A MILLION FATALITIcCSs 
THE UNCONTAIAEDO MELTOCWR CF A FOWER REACTOR ANDe TO A LCSSER 
EXTENTs THE CISPERSAL OF PLUTCAIUM AkKE MINOR THREATS TO HUMAN 
LIFE TF THERE IS ANY WARNINGs tUT TrtyY AKE POTENTIALLY LARGE 
AND VERY COERCIVE THREATS Tc PRCPERTY. Tree TOXICITY OF 
PLUTCNIUM [IS NO @CHSE THAN TRAT OF THE MUCh MORE EASILY 
AVAILABLE NERVE GAS AND REQUIRES #Ec Ko OR MONTHS TC KILL AS 
OPPOSED TO MINUTES FOR NERVE G4Se ATTACKS CN SPENT FUEL 
SHIPMENTS» HIGH LEVEL WASTE SHIFPMERTSs REPROCESSING PLANTS» OR 
WASTE TANKS PRESENT MINIMAL ThHec ATS TU HUMAN LIF Es 





17-u- 1-665 SAFETY AND SECURITY CF AUCLEAR #CacLR REACTOKS TO ACTS OF SABOTAGE 

SANODIA STAFF 

SANDIA LABCRATCRIES+ AL BUQUERCUL + NeMEAKAee AND LIVERMOKcC. CAL IF os 
A STUDY HAS BEEN MADE OF THE VLLNERAGILITY OF UseSe CCMMERCIAL 
LIGHT WATER REACTOR POWER PLANTS TC SANUTAGEs THE 
SUSCEPTIBILITY OF NUCLEAR PLARTs TC SAGUTAGE ANU TRE 
CONSEQUENCES OF A SUCCESSFUL ATTACK ARE COMPARED aeITH RESPECT 
TO GTHER INOUSTRIAL AND CIVIL TARGETS«e RLCOMMENDATIONS ARE 
GIVEN TO FURTHER REOUCE THE VULNERAGILITY CF KRUCLEAR PCWER 
PLANTS TO SCPHISTICATED SAUCTACE THREATS« 


17-6-2-671 DATA SOURCES FOR LOCA CCDE VERIFICATICN 

FABICs Se 

UeSe NUCLEAR REGULATCRY COMMISSICRs WASHINGTONs Oslo 
MATHEMATICAL MUVDELS IN THE CURRENT ANO AUVANCED LCSS OF 
COQLANT ACCIDENT CODES UNDE CEVELCHMENT Amt CATEGOHIZEDs 
INDICATIONS ARE GIVEN OF THE CEPENCENT VARIABLES TRAT COULD BE 
SOLVED FOR AND OF TRE NUMGER AKRD TYPE OF CONSTITUTIVE EQUATIONS 
THAT NEED TO BE VERIFIED. TEST DATA SOUKCLS ARE CLASSIFIED 
ACCORDING TU THE COMPLEKITY ANC OIVERSITY OF MEASUREMENTS. 
CXISTING DATA SOURCES+ BCTH UCWLSTIC ANU FOREIGN. Ant LISTED 
FOR EACH CLASS OF TESTS.» ADDITICNAL TLST DATA NEEOS ARE 
OUTLINEDOs FOLLOWEC SY A DESCKIPTION OF THE EXISTING PLANS FOR 
CODE VALIDATION ANO FOR UNCERTAINTY STUVIES CN CCCE KESULTS. 
THE CONCLUSION [S REACHED THAT THERE Is AN EXTENSIVE DATA BASE 
AVAILABLE FCR CODE VERIFICATICNs EXCEPT FOR TROSE BEST ESTIMATE 
CODES WHICH MODEL MULTIOIMERSICNAL CFFECTS ANDO TRE LOCAL 
EFFECTS OF INTERPHASE MASSs MC PENTUMs ANU ENERGY TRANSFER. THE 
NUCLEAR REGULATORY COMMISSICA IS IN THE PROCESS CF CCNTRACTING 
FOR THE ADDITIONAL KESEARCh REGUIREY TO SUPPLEMENT THE CXISTING 
DATA BASE. 


AND 


17-6-3-680 CUMMON-MODE FAILURE MECHANISMS IK REDUWOANT SYSTEMs IMPORTANT TO REACTOR SAFETY 


HAYDEN» Ke Co @ HAGENe Eo awe 
OAK RIOGE NATICNAL LABORATORYs CAK RIDGEs TENN 

A BROAD CATEGORY CF FAILURE MECHANISMS THAT CAN CAUSE 
COMMON-MODE FAILURES IN NUCLEAK PLANT RLOURDANT SYSTEMS ANDO 
OTHER HIGH RELIABILITY SYSTEMS IS EXAMINLUs THIS CLASS OF 
MECHANISMS INCLUDES CAUSES CF MULTIPLE FAILURES TRAT HAVE NOT 
BEEN WIDELY RECOGNIZED AS CCMMCN-MCUL FAILURES IN THE PASTs 
FAILURE MECHANISMS WERE DEDUCEC FRCM REACTCK CPERATING 
EXPERIENCES AND REPORTS. SEVERAL CATEGORIES UF MULTIPLE 
FAILURE MECHANISMS ARE PRCPCSEL AS A STARTING POINT FOR THE 
DEVELOPMENT OF DESIGN AND OPEKATING SUIVELINES FCR REOUCEING ThE 
PROBABILITY OF COMWCR—MCUE FAILURES. 








17-o-3-693 SAFETY EVALUATICN EXPERIENCE alth DIGITAL CCMPUTER SCFTWARE 

BEL TRACCHEs Le + BULLOCKs Je Ee 

UAK RIUGE NATICNAL LABURATUORY + CAk® RIDOGLs TENNe 
THE USE OF DIGITAL CCMPUTERKS INK REACTOR PRUTECTICN SYSTEMS 
PKESENTS NE® CCNSIDERATICNS &CR TRE CeSIGNERS OF SOTH THE 
KEACTOK AND THE SAFETY SYSTEMs. THis ARTICLE DISCUSSES 
FRXPERIENCES IN THE SAFETY EVALUATICN OF PROTECTICN SYSTEM 
SOFTWARE IN TERMS OF DEVELOPED GUICELINESe THE IMFORTANCE OF 
THE SOFTWARE DEVELOPMENT CYCits ANO THE APPLICATICN OF THE 
GUIDELINESse IMPORTANT GUIDELIAES SUCH AS CRITICAL OL SIiGN FAULTS 
AND QUALITATIVE RELIABILITY ARE CURRENTLY BEING USED FOR 
EVAL VATION PURPOSES» AND MINIMUM REGUIREMENTS FUR THE OESIGN 
QUALIFICATION AND ACCEPTANCE TESTING OF THE SOFT MARE HAVE BEEN 
IDENTIFIED.’ AL THOUGH THE SAFETY Rec vVIEw Ls INCCMPLETEs MOST OF 


THE PRUTECTION ALGCKITHMSs TEST PLANSe ANDO SCME TEST RESULTS 
HAVE BEEN REVIEWED. OUR EXPERIENCES TO SATE MAY PROVE FRUITFUL 
#Ok CTHERS CCNTEMPLATING THt LCEVELCPMCNT ANO REVIEW CF SOFTWARE 
IN SAFE*¢Y RELATED SYSTEMS. Trt VCPINIONS EXPRESSED HEREIN 


REFLECT THE CURRENT EXPERTERCe CF TRE AJTHORSe FINAL KEGULATURY 
GUIDANCE OF THE NUCLEAR REGULATCRY COMMICSICN HAS NOT GEEN 
DEVELOPED. 


RGENCY SHUTOCBA CCCLING TOwtkS - CCNSIOL RATIONS IN TRE EVOLUTION UF OPTIMUM TOWER DESIGN 


17-6-4-701 EM 

KLEIN» Se Me 

JNITED ENGINEERS # CCNSTRUCTUORS INCos PHILADELPHIAs PAs 
THIS ARTICLE OISCUSSES THE VARICUS RESULATCRY RE CUIKEMENTS ANO 
CRITERIA GOVERNING THE DESIGN OF EMERGENCY sHUTOGHRN COULING 
TOWERS FOR NUCLEAR POWER PLANTSe THE EFFECTS CF KEY TOMER 
PARAMETERS (EeGee BWeT GULU TE4PERATUREs FLOW RATESs ANU HEAT 
LGAL) CN TOBEK SIZE ANY THe Ie INTERACTIONS wITH SYSTEM AND 
SAFETY REQUIREMENTS ARE EXPLCREIe THE EVULUTICN CF THE SEADROCK 
STATION TOWER AND ITS RELATICNSHIP TO A CUMPANION CLCLING 
WATER SOURCE (THE ATLANTIC CCEAN) ARE PRESENTED 4S AN EXAMPLE 
OF OPTIMUM TOWER / SYSTEM DESIGN THAT CUMPLIES WITH REGULATORY 
RE QUIREMENTS. 


17-0-4-710 rie IC& CONDENSER SYSTEM FCR CCNTAINMENT PRESSURE SUPPRESSION 

LIPARULOs Re Je + TINKLEKs Co Co # CteORets Je Ae 

WESTINGHOUSE ELECTRIC CORPORATICNe PITISGURGHe PAs 
THIs ARTICLE DESCRIGES THE wESTINGRUUSE ICE CONDENSER SYSTEM 
FOR SUPPRESSING PRESSURE CAUSEC BY THe KELEASE OF STEAM WITHIN 
THE CONTAINMENT SYSTEM GCF 4 PURER REACTURe THE BASIC CCNCEPT,» 
SYSTEM CHARACTERISTICSse CCNTAINMENT LAYOUT.» AND SI2Zt ARE 
PRESENTED.” AND THE TEST PROGKAY FLA ICE CCNOENSER HEAT TRANSFER 
ANDO A TYPICAL RESPONSE TU A LCSS UF CUULANT ACCIOENT ARE 
DESCRIBED. 


17-6-5-722 RADIOLOGICAL ASPECTS OF INACTIVE URANIUM MILLING SITES — AN OVERVIEW 

GULUOSMITHs We As 

OAK RIDGE NATICNAL LABORATORYs GAK RIJGEs TENNes 
RADIOACTIVE RESIDUES —- CALLED TAILINGS — OF VLISCCNTINUVED 
URANIUM MILLING OPERATIONS ARE PRESENT AT 23 LOCATIONS IN THE 
WESTERN UNITED STATESe THE SFChT LIVED PROGENY OF THE RADON-222 
EMANATING FROM THE TAILINGS GIVES RISL TO MOST OF THE PUBLIC 
RADIATION EXPOSURE RESULTING FeCM PRESENT MANAGEMENT OF THESE 
TAILINGS» SINCE PRECURSCRS CF KAOCN-222 HAVE EXTREMELY LCNG 
HALF LIVESe LONG TERM MANAGEMENT POLICIES 4ND TECHNIQUES ARE 
REQUIRED [F FURTHER REDUCTICN CF RADIATION EXPOSURE TO THE 
PUBLIC IS DESIREDe 


17-t-o-733 IN-SERVICE INSPECTION CF NUCLEAR FLWER PLANT PRESSURE COMPONENTS 

LAUTZENHEISERs Ceo Eo 

SOUTHWEST RESEARCh IASTITUTEs SAN ANICNIAs TEXAS 
THE EARLY LIGHT @ATER REACTCR SYSTEMS FOR PROOUCTICN OF 
COMMERCIAL FOWER WERE DESIGNED AND FAURICATED IN ACCORVANCE 
WITH THE CODES THEN BEING USED FCR FOSSIL FIRED POWER 
GENERATING STATIONS eIiThH SUME CESIGN CHANGES FOR INCREASED 
INSPECTABILITY DURING FABRICATICNes CVER THE PAST FEW YEARS» 
MAJOR STRIDES HAVE BEEN MAVE IN IN-SERVICE INSPECTICN 
TECHNOLOGY. WORK HAS BEEN JNDER WAY TU DETERMINE THE 
RELIABILITY OF NONDESTRUCTIVE TESTING METHOUS ANC TO VEVELOP 
FORMAL INSPECTION PROGRAMS THRKCUGHOUT THE ®ORLDe THE MAJOR 
PRCULEMS ASSOCIATED @ITH IN-SERVICE INSPECTION ARE THE SCARCITY 
OF QUALIFIED PERSONNEL. THE VARIABILITY IN PRCCECURES AND DATA 
RECORDING BETWEEN INSPECTICK AGENCIESs ANDO EXPOSURE OF 
INSPECTION PERSONNEL TO RADLIATIONs FURTHER WORK BIil GE 
REQUIRED TO MORE COMPLETELY MECHANIZE PIPING INSPECTIONS 10 
REDUCE RADIATION EXPOSURE AKD TC STFANDAROCIZE INSPECTION 
PROCEDURES. EVUIPMENTe ANU CERTIFICATION UF PERSONNEL. 
WORLDWIDE ATTEATICA TO THE KECUIREMENTS UF THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS* BOILER ANO PRESSURE VESSEL CUDEs THE 
SIZE AND INTEGRITY GF INSPECTICN AGENCIcCSs ANU EFFORTS SUCH AS 
THE DEVELOPMENT OF PERSCNNEL CLALIFICATICN ANO CERTIFICATION 
GUIDES EMPHASIZE THE IMPORTANCE OF IN=-SERVICE INSPECTION TO 
NUCLEAR SAFETY. 





17-6-6-743 OCCUPATIONAL RACIATICN EXPUSVRES AT LICENSED FACILITIESs 1974 
BROOKS+ Be Ge 
Ue Se NUCLEAR REGULATORY CCMMISSICNs BASHINGTONs DeCe 
PERSONNEL OCCUPATIONAL RADIATICN EXPOSURES FOR CALENDAR YEAR 
1974 WERE OBTAINED FROM ANNUAL AND TERMINATION REFORTS 
SUBMITTED BY CERTAIN TYPES OF AEC LICENSEESs IeEos UPERATING 








NUCLEAR POWER FACILITIES» INULSTRIA4L KAOTOGRAPHERSs FUEL 
PROCESSORSse FABRICATORS. ANU REPRUCCSSURS + CCMMERCIAL 
PROCESSORS» ANO OISTRIBUTORKS CF SPECIFILY QUANTITIES UF 
BYPRODUCT MATERIALS.» THESE VATA ARE PRESENTED IK A NUCLEAR 
REGULATORY COMMISSION REPORTs BhICr [5S SUMMARIZED HERE. REPURTS 
FROM 421 LICENSEES INOICATEU THAT 852097 INODIVIQUALS WERE 
MONITORED FOR EXPOSURE TO RAVIATICN DURING 1974 AND THAT 172627 
INDI VIOUALS TERMINATED TreIR CWPLCYMCNT Gx UK ASSIGNMENT @ITH 
LICENSEES IN 1974. BOTH FIGURES SHUw AN INCREASE CF AUGUT 23 
PERCENT OVER THOSE OF Iv73- DESPITE THE INCREASE IN THE NUMBER 
UF INDIVIDUALS MONITORED SUKING Tit 7 YEARSe THE NUMBER OF THE 
MORE SIGNIFICANT EXPOSUKES FAS KEMAINCU FATRLY CCNSTANT. 


41@-1-i-t NRC #ATER REACTOR SAFETY RESCARCr PROGHAM 
TUNGe Le Se  WENNETT + Ge Le 
UeSe NUCLEAR REGULATCRY COMMISSIC Rs #AstINGTUNs Usle 
THE WATER REACTUR SAFETY RE SCARCH PKOGRAM OF THE NUCLEAR 
REGULATORY COMMISSICN IS DESCKIBEDs ANS THE SASIC KESULTS ARE 
PRESENTEDse THE PROGRAM CONSISTS UF FIVE GASIC RESEARCH AREAS - 
INTEGRITY OF VESSEL ANU PIPINGs TREXMAL HYORAULIC TESTS» FUEL 
KOD BEHAVIORse CODE DEVELOPMENT ANO VERIFICATIGNs, AND REACTOR 
OPERATIONAL SAFETY« RESULTS FRUM Tht VESSEL ANDO PIPING 
INTEGRITY RESEARCH HAVE JEMCNaTRATCO THE HIGH SAFETY MARGINS IN 
SCALED VESSELS AND THE ANALYTICAL PROCEDURES FOR CALCULATING 
VESSEL BEHAVIOR URDER PRESSURL« NCNVESTRUCTIVE EXAMINATION 
TECHNIQUES ARE GEING IMPROVED. wORKK IS ALS€ PROCEEDING TC 
DEFINE THE MATERIAL CONSTITVENTS wITH atICHh TU REOUCE THe 
SUSCEPTIBILITY OCF COMPONENTS AKC STRYUCTURES TC IRRADIATION 
EMBRITTLEMENT ANDO STRESS CORRUSION CRACKINGse THE THERMAL 
HYOKAULIC TESTS HAVE COVERED TRE VARIOUS PRASES CF A 
HYPOTHETICAL LOSS OF COOLANT ACCILENT AND ACTIVATICH UF THE 
EMERGENCY CCRE CUOLING SYSTEMse TRESL TESTS HAVE LEO TO THE 
DE VCLOPMENT OF MORE REALISTIC ENGINEERING CCRRELATICNS TO 
UVESCRIBE THE PrENOMENA IN ORDER TO FURTHER GUANTIFY THE SAFETY 
MAKGINS IN COMMERCIAL NUCLEAR FUSCR PLANTS. THE FUEL GEHAVIOR 
RESEARCH HAS PROVIDED VALUAGLE INFCRMATION ON DECAY HEAT. 
CLADDING OXIDATIONs FUEL HKCU EERAVICRs AND FUEL MELTING. BOTH 
THE DECAY HEAT AND THE CLADDING UXIJATIUN HAVE BEER SHOWN TO BE 
LOWER THAN ASSUMED IN THE LICERSING EVALUATIONS. THE HKEAC TOR 
OPERATIONAL SAFETY KESEARCH IS JUST STARTING — AKITIALLY IF 
ADDRESSES FIRE PROTECTION, COMPONENT AGINGs AND HUMAN 
tENGINEERINGse TO DATEs THE NeC BATE REACTOR SAFETY RESESRCH 
PROGRAM HAS GREATLY EXPANJVED TRE SAFCTY DATA GASEs eriCcH IN 
RN [S USED FOR FURTHER QUANTIFICATION OF THE INFERENT SAFETY 
ARGINS IN NUCLEAR POWER PLANIS. 


16-1-2-45 REFLECTIONS ON THE RECRITICALITY CONFERCNCe AT ARGONNE NATIUNAL LABUKATORY 
GRIFFITHe Je Oo 

UVeSe ENERGY RESEARCH ANO DEVELOPMENT AUMINISTRATIONs #sASHINGTONs 

Vee 
THE CONSENSUS OF THE RECRITICALITY CONFERENCE AT ARGCNNE 
NATIONAL LABORATORY WAS THAT TRE ENGCHGETIC RECRITICALITY 
ACCIDENT [S A HIGHLY IMPROBABLE EVENT SJT THAT PRCCF UF ITS 
IMPOSSIBILITY IS NOT YET FULLY CONVINCING TO THE INTERESTED 
SCIENTIFIC COMMUNITYse THE AUTHCR EXTENDS TRE DISCUSSION AND 
SUGGESTS THAT AN ENOLESS EFFORT TO LSTAGLISH THe EXISTENCE OF 
VERY LOW PROBABILITY EVENTS CK TO PROVE THE IMPOSSIBILITY OF 
SOME POSTULATED EVENTS sOVULO Gt A FRUITLESS ENDEAVCHe IT IS 
CONCLUDED THAT TRE EMPHASIS SHCULO BE SHIFTED FROM A SEAKCH FOR = 
GREATER ASSURANCE OF THE NONEXISTENCE OF LCw PROEAEILITY EVENTS 
TO THE UNDERSTANDING OF REAL PFENOMENA AT THE VARIOUS NATURAL 
LINES OF ASSURANCE THAT EXIST FCR 4 LIQUID METAL COOLED FAST 
BREEDER REACTOR. THE AUTHOK PRCPCSES THAT THIS BE DONE #ITH AN 
APPROPRIATE RISK CURVE INCORPCFATIANG THe LINES GF ASSURANCE AND 
A PROPOSED CRITERION. THE CRITERICK PRUPOSEV IS TRAT PHENCMENA 
THAT CAN BE MADE TO OCCUR EXPERIMENTALLY UNVER REALISTIC 
REACTOR CONDITIONS BE STUDIED AND UNDERSTOOCO AND PRENOMENA THAT 
CANNOT BE MADE TO HAPPEN EXPERIMENTALLY UE ASSUMED [TO HAVE A 
PROBABILITY GF OCCURRENCE (LCwER EY A FACTOR OF LOCEXP-2) TO 
1O0(EXP-3) ANDO THE CONSEQUENCES OF THESE LOWER-PRCEADILITY 
EVENTS BE STUDIEO AT THE NEXT LINE OF AasSURANCE. 


18-1-3-53 LOSS OF ELECTRIC POWER COINCIDENT #ITH LOCA 

NUCLEAR SAFETY STAFF 

OAK RIDGE NATICNAL LABORATORY. CAK RIDGEs TENNes 
THE ANALYSIS CONDUCTED IN THE REACTOR SAFETY STUDY ( BASH-1400) 
PRESENTS A METHOD FOR ESTAULISHING A RISK PROBABILITY FOR 
POSTULATED ACCIOENT CIRCUMSTANCES. SINCE TRESE PROBABILITIES 
PROVIDE A MEANS FOR PLACING EVENTS INTO A RELATIVE PERSPECTIVE. 
THE EDITOR HAS PREPARED THAT PCRTICN OF THE STUDY CONCERNED 
wIiTH ANDO ENTITLEO "TCTAL LGSS CLF ELECTRIC POWER FOR 
REPUBLICATION HERE FOR A UROADER AULVIENCE.s. THE STUDY CONCLUDED 
THAT THE PROBABILITY OF THE TUTAL LOSS OF ELECTRIC POWER BAS 
1O(EXP—S) AT THE TIME OF A LOSS CF COOLANT ACCIDENT (LOCA) ANDO 
RANGED FROM ABOUT LOCEXP-4) TO LO(EAP-8) FOR VARIOUS TIMES AND 
CONFIDENCE LEVELS FOLLOWING A LOCA. THE *EDITOR*S POSTSCRIPT®* 
TO THIS EDITED VERSION OF THE RISK ASSCSSMERT ANALYSIS IS A 
STATEMENT OF THE PRIMARY PURPCSE ANO FUNCTION OF THE THO 
ELECTRIC POWER SYSTEMS ASSOCIATED BITH NUCLEAR PCRER PLANTSs 
SOME ACTUAL PLANT OPERATING VATA AND GLACKOUT EXPERIENCES ARE 
PRESENTED FOR RELEVANCE ANU TC SUPPLEMCNT TRE LIMITED DATA BASE 
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CHCSEN FOR THE STUDYe THE REFERENCE LIST GIVEN IN TRE REPCRT IS 
ALSO INCLUDED ANO I[S SUPPLEMENTCU EY KEFERENCES THAT ARe CITED 
IN THE POSTSCRIPT. A SHORT GIGLIUGRAPHY IS APPENDED. 


18-1-4-60 PHENOMENOLOGIC AL INVESTIGATION UF POSTULATED MELTOUBN ACCIVENTS IN LIGHT #ATER REACTORS 
OISALVOse Re 
UeSe NUCLEAR REGULATORY COMMISSION», w#&SHINGTUNs Dele 
RENEWED INTEREST HAS RECENTLY LEVELCPEO IN ANALYZING Tht COURSE 
ANC CONSEQUENCES OF HIGHLY IWPROGABLEs HYPOTHETICAL ACCIDENTS 
THAT INVOLVE MELTING OF A SIGRIFICANT PORTION OF THLE FUEL IN 
LIGHT WATER REACTORS. PHYSIC4i: PFENSMENA ASSOCIATEC wITH SUCH 
ACCIDENTS ANDO CURRENT TRENDS IN SAFETY RESEARCH APPLICAGLE TO 
THEIR ANALYSIS ARE REVIEWEO. Tre CEJECTIVESs TECRNICAL 
APPRGACHES+ AND RECENT FINDINGS OF SELECTED PROGRAMS IN THE 
UNITED STATES AND THE FEVEXAL FEPUCLIC UF GERMANY AkéE 
SUMMARIZED. 


13-1-6-79 RADIOACTIVE MATERIAL RELEASED FRU NUCLLCAR PUWER PLANTS IN 1574 
NUCLCAR SAFETY STAFF 
OAK RIUGE NATICNAL LABURATORYs OAK REIDGEs TENNe 

MEASURED RELEASES OF RADIOACTIVE MATERIALS IN AIRECKNE AND 
LIQUID EFFLUENTS AND SOLID wAstt FROM NUCLEAR PUBER PLANTS 
UURING 1974 ARE SUMMAKIZED ANC CLC MPAKED TO FORMER YVEARSe THIS 
HKEPORT SUPPLEMENTS THE EARLIER ANNLAL REPORTS SSUEO BY TRE 
ATCMIC ENERGY COMMISSION 4NO Trt NUCLEAR REGULATORY COMMISSION.’ 
AL THOUGH THE 1974 RELEASES &#CRE IN ALL CASES GELCW THE LIMITS 
SET FORTH IN APPLICAGLE REGULATIONSs THE AIRBORNE EFFLUCNTS 
INCREASED ABOUT 2 PERCENT ANO THE LIQUIU EFFLUENTS DECREASED 
ABOUT 6 PERCENT IN 15974 AS CCWPARED TO 19736 





13-2-1-127 LEGAL AND INSTITUTIGNAL PRCBLEWS IN FUsER PLANT SITING 
UORKOs Be  JUST+ Jo Eo 
MITRE CORPORATIONs MCLEANs VAs 
UNCERTAIN LONG RANGE DEMANDs KISTANG FOWLER PLANT CAPITAL ANU 
UPERATING COSTS» INCREASING CCNSTRUCTIGN TIMEs ANO THE 
IMPOSITICN CF MORE STRINGENT KEGULATORY REUUIREMENTS FOR NEW 
POWER PLANTS HAVE RESULTEV IN AN INCREASINGLY “CPLEX PROCESS 
FOR SITING NEW ELECTRIC GENERATING CAPACITY«e MAJOR LEGAL AND 
INSTITUTIONAL IMPEDIMENTS TC A MCRL EXPLOITIOUS SITING PROCESS 
INCLUDE THE NEED FOR ENUNCIATED NATIONAL STRATEGIES CN SUCH 
ISSUES AS SAFETY STANDAKOS+s TRE NUCLEARX FUEL CYCLEs AND 
COMMITMENT TO CONSERVATION. THE LACK GCF A DEFINITIVE MECHANISM 
ASSIGNING SPECIFIC RESPCNSIVILITY FOR SITE SELECTIONs ANDO THE 
FACT THAT PUBLIC ACCESS FU SITING DECISIUNS 1S FIRST PROVIDED 
AT A LATE STAGE IN TRE DECISICN PROCESS. 


88-2-1-133 FOURTH wATER REACTOR SAFETY RESEARCH INFORMATICN MCETING 

COTTRCits We Be 

OAK RIOGE NATICNAL LABORATORY, CAK RIOGEs TENNe 
THIS ARTICLE IS A REVIEW OF TRE FOURTH WATER REACTCR SAFETY 
RESEARCH INFORMATLON MEETINGs SPONSORED GY THE NUCLEAR 
REGULATORY CO4MISSION®S (NRC*S) DIVISION UF KEACTOR SAFETY 
RESEARCH. HELO AT THE NATICNAL GUREAU UF STANDARCS.s 
GALTHERSBURGe MOses SEPT. 27-305 1976+ THIS MEETING CCNSISTED 
OF PARALLEL TECHNICAL PRESENTATIONS IN THE MORNINGs FOLLOBED BY 
SEVERAL SMALLER WORKSHOPS OF DISCUSSIUN SESSICNS IN THE 
AFPTERNCONse THE TECHNICAL SESSIONS wERE (1) LOSS CF COOLANT 
ACCLDENT STUDIESs (2) ANALYSIS DEVELOPMENT PROGRAM, (3) 
METALLURGY AND MATERIALS RESEARCH FRUGRAMs AND (4) FUEL 
BEHAVIOR RESEARCH PROGRAM. SUMMARIES OF THE WORK IN EACH UF 
THESE FOUR MAJOR AREAS ARE PRESENTED HERKLC e OVER 635 PERSONS,» 
INCLUDING SOME 126 FOREIGN VISITORS FRUM 14 COUNTRIES» ATTENDED 
THE MEETINGe IN ADDITION TO THE REVIEW OF NRC-SPCNSOREO WATER 
REACTOR SAFETY RESEARCH PROGRAMSs THE MLETING INCLUDED 
PRESENTATIONS ON SEVERAL FCREIGN REACTOR SAFETY PROGRAMS AS 
WELL AS ONE AF TERNOUN SESSILN DEVCTED TU RESEARCH SPCNSOREO BY 
THE ELECTRIC POWER RESEARCH INSTITUTE. THE MeETING #AS NOTABLE 
FOR THE WEALTH OF TECHNICAL DATA AND EXPERIMENTAL RESULTS THAT 
WERE REPORTED. MANY TOPICS WERE DISCUSSEVs ANO MUCH BAS 
LEARNED. IT IS REASSURING THAT TRESt RESEARCH RESULTS CONTINUE 
TO SUBSTANTIATE GUR UNDERSTANOING CF REACTCR SAFETYs 


1d-2-2-154 BURNOUT IN BOILING HEAT TRANSFER Ile SUBCUGLEV ANU LOUw QUALITY FORCED CONVECTION SYSTEMS 

BERGLESs Ae Eo 

1OWA STATE UNIVERSITYs AMESe LUOWA 
RECENT EXPERIMENTAL ANU ANALYTICAL DEVELOPMENTS REGARDING 
BURNOUT IN SUBCOOLEUV AND LUW QUALITY FORCED CONVECTION SYSTEMS 
ARE REVIEWED. MANY DATA HAVE BEEN ACCUMULATED WHICH CLARIFY THE 
PARAMETRIC TRENOS AND LEAD TL KREW OLSIGN CORRELATICNS FOR WATER 
AND A VARIETY OF OTHER COOLANTS IN SUTH SIMPLE AND COMPLEX 
GEOMETRIES. A NUMPER OF CRITICAL EXPERIMENTS ANDO MODELS HAVE 
BEEN DEVELOPED TO ATTEMPT TO CLARIFY fHt GURNOUT MECHANISM#(S) 
IN SIMPLER GEOMETRIES. OTHER TCPICS DISCUSSED INCLUUVE BURNOUT 
WITH POWER TRANSIENTS ANUD TECHAIQUES TO AUGMENT BURNCUT. 


18-2-3-164 ASSESSMENT OF A HIGH INTEGRITY PRCTECTIVE SYSTEM FOR LOSS OF ELECTRIC POWER 
ALTKENs As 
UNLTEUD KINGDOM ATOMIC ENERGY AUTFCRITY+s GREAT BRITAIN 
THIS ARTICLE OUTLINES THE PROULEM AND THE FROELEM AREAS AS 
OBSERVED IN A RECENT ASSESSMENT OF A HIGH INTEGRITY PROTECTIVE 
SYSTEM FOR THE PROTOTYPE FAST FEACTORs A LIQUID METAL COOLED 
FAST BREEDER REACTOR AT DUUNREAYe TARGETS FOR RELIABILITY IN 








INOIVIOUAL MEASUREMENTSs SAFETY CIRCUIT se ANU SHUTDOWN DEVICES 
ARE DETERMINED BY RELIAGILITY APPCRTAONMENT wITHIN TRE DIVERSE 
SYSTEM THAT WAS OESIGNEO TO MtcT *ELL-RLCOGNIZED BASIC 
PRECEPTS. SCME COMMENTS ARE MALE CN OPCRATING EXPERIENCE IN 
RELATION TO THE HIGH REQUIREMERIS. 


18-2-4-174 THE FCURTEENTH ERDA AIR CLEANING CCN@CHKENCE 
MOELLERe De We @ UNDERHILL +s De be ¢ FIRST + Me We 
HARVARD UNIVERSITYs BOSTONs MASS-e 
THE FOURTEERTH ERDA AIR—CLEANIRNG CCNFERENCE BAS FELD AUGe 2-4, 
1976+ IN SUN VALLEYVe [UAHUe Tre 224 ATTENDEES INCLUDED 
KEPRESENTATIVES FROM 13 FUREICN CCUNTRIES AND ALR CLEANING 
SPECIALISTS FROM ESSENTIALLY ALL FACETS OF INOUSTRYs FROM 
GOVERNMENTAL AGENCIES» AND FRCM EDVUCATIUNAL INSTITUTIUNSse MAJOR 
TOPICS WERE RAODLOLODINE SAMPLINGs HEMUVAL + AND RETENTIOCNe THE 
CONCENTRATICN AND STORAGE CF NLCGOLE GASESse TRITIUM, AND 
CARBON-14- PARTICULATE CULLCCTICRSs SYSTiMs PROTECTICA FRCW 
FIRESe EXPLCSICNSs AND NATURAL DISASTERo+ SAMPLING AND 
MONITORING» AIR CLEANING ANU VENTILATIUN SYSTEM DESIGN,» AIR 
CLEANING PROBLEMS ASSOCIATED &wITh TRE TRLATMENT OF RAULOACTIVE 
WASTES+ AIR CLEANING SYSTEMS FCH TRE LIWIU METAL CLOLED FAST 
UREEDER REACTOR+s AND THE REGULATORY ASPECTS OF THE AIR CLEANING 
tIELD. AN INTERESTING ASPECT CF THE CUNFERENCE BAS Tre DEGREE 
TO WHICH PROBLEMS ASSOCIATEU #ITh RAVIOQIUJINE STILL MAINTAIN A 
PROMINENT PLACE IN AIR CLEANING RESEAKCH AND DEVELOPMENT. NEWER 
CHALLENGES BECAME EVIDENT FROM THE GROWNS FERKY FIRE. WHICH 
REVEALED WEAKNESSES IN AIR CLEANING ANU VENTILATICN SYSTEMS IN 
NUCLEAR POWER PLANTS»s ANU FRCM THE REACTOR SAFETY STUDY. HICH 
SHOWED A NEEO TO DEVELOP ADDITICNAL VATA ON THE RELIABILITY OF 
SUCH SYSTEMSs+ PARTICULARLY UNCER C¥ERGENCY CONDITICNSs 
ASSESSMENTS OF THE DEGREE TC ehICh ENGINEERED SAFETY FEATURES 
CAN BE USED TO COMPENSATE FOR SPCCIFIC DEFICIENCIES IN NUCLEAR 
FACILITY SITES ALSO CONTINUE TC CHALLENGE THOSE INVOLVED IN 
RISK-GENEF IT EVALUATIONS. 


16-2-4-189 TRENOS IN THE DESIGN Ce PRESSURIZED WATER REACTOR CCNTAINMENT STRUCTURES AND SYSTEMS 

MEHTAs De Se #¢ OSGOODs He we * UINGAMANs Ae Jo 

BUCHERTs Ke Pe 

JECHTEL POWER COKPORATICNs GATHERSEURGs Moe 
THIS ARTICLE TRACES TRE EVULUTION OF PRESSURIZED ATER KEACTOR 
(PWR) CONTAINMENT DESIGN RECUIREMENTS AND CONCEPTS SINCE THE 
MIC-1960S- DISCUSSES THE STRUCTURES AND SYSTEMS CURRFENILY BEING 
USED FOR NE® PLANTSs ANDO PKESENTS TAGULATEOD DATA CUNCERNING 
SIZE AND TYPE OF CONTAINMENT STRUCTURiL + INTERNAL CESIGN 
PRESSURE. ANC SAFE SRUTOOMN GROUNU ACCELERATICN VALUES FOR 127 
NUCLEAR POWER PLANTSse IN ADDITICNs VARICUS CONTAINMENT SYSTEMS.» 
SUCH AS FISSTON-PRODUCT REMOVAL, HEAT REMOVAL» CCMBUSTIGLE GHS 
CONTROL « AND PURGEs ARE GRICFLY KEVIEWL Ve 


18-2-5-293 RADIOLOGICAL ANDO ENVIRONMENTAL ASPECTS UF FUSICN PORER 
EASTERLYs Co Eo + SHANKe Ke Eo ¢# SrUUPs Ke Le 

OAK RIOGE NATICNAL LABORATORYs CAK RIOGEs TENNes 
FUSION REACTOR TECRNOLOGY I5 PRESENTLY IN CONCEPTUAL ANU EARLY 
DEVELOPMENTAL STAGESs CONCOMITANT wiTH HARDWARE CEVELOPMENT,s 
POTENTIAL HEALTH AND ENVIKONMENTAL IMPACTS MUST BE EVALUATED 10 
ENSURE THAT TECHNCLOGISTS HAVE PERTINENT INFORMATION AVAILABLE 
SO THAT ADEQUATE CONSIDERATICN WAY GE GIVEN TC HEALTH AND 
ENVIRONMENTAL PROBLEMS. THIS ARTICLE DISCUSSES PRUBLEM AREAS 
ATTENDANT TC TFRITIUMs ACTIVATICN PRODUCTSs ANC MAGCHETIC FIELOS 
ASSOCIATED wITr FUSION REACTOR SYSTEMS. 


{3-2-3 21% RADIOLOGICAL QUALITY OF THE ENVIRCAMENT 

NUCLEAR SAFETY STAFF 

DAK RIUGE NATICNAL LABORATORY. CAK KRIUGEs TENNe 
THIS REPORT IS PART OF THE Usese ENVIRUNMENTAL PRCTECTION 
AGENCY*S DOSE ASSESSMENT PRCGHAM FOR EVALUATING TRE 
RADIOLOGICAL QUALITY OF THE ENVIRCAMENTs LTS PUELICATICN FERE 
DOES NOT CONSTITUTE ENDORSEMENT UF THE URIGINAL REPORT UY THE 
NUCLEAR REGULATORY COMMISSICNs RATHERs THE EDITORS OF NUCLEAR 
SAFETY GELIEVE THE AUTHORS HAVE BROUGHT TOGETHER A WEALTH OF 
DATA ANO EXTENSIVE REFERENCES TC TRE CURRENT LITERATURE. BOTH 
OF WHICH SHOULO BE USEFUL TO Trt GENERALIST ANDO SPECIALIST 
ALIKE. THE REPORT RECOGNIZES TRE NtcO FOR ADDITIONAL 
INFORMATION,» ANO THE INTERESTEO READER IS URGED TC CONSULT THE 
ORIGINAL REPCRT FCR ADVITIONAL DETAILS» QUALIFICATIONSs AND 
SOURCES PERTINENT TO ALL OF THE DATAs. AS A PROTOTYPE EFFORT. 
THIS REPORT IS INTENOED ONLY TC SUMMARIZE INFORMATICN AVAILABLE 
IN THE OPEN LITERATURE. SPECIAL EMPHASIS # AS PLACED ON 
ACQUIRING RECENT DOSE DATA. FOR SOME SOURCE CATEGORIESs OOSE 
INFORMATION ®AS AVAILABLE FCR CALENDAR YEAR 1975+ BHEREAS FOR 
OTHER CATEGORIES THE MOST RECENT DATA GO BACK TU THE EARLY 
1970Se IT IS NOT INTENDEO [IN TRIS INITIAL EFFORT TO CALCULATE 
OR EXTRAPOLATE FROM EXISTING OATA [O SUPPLY MISSING OUSE 
INFORMATION. INSTEADs TRE CCNCERN [SS TO REVIEW TRE AVAILABLE 
VATA AND TO OETERMINE SHAT TRE EXISTING DATA PROVICE FOR 
INDIVIDUAL AND POPULATICN OCSE INFCRMATIUNs SINGLE CCPIES OF 
THE REPORT MAY GE OBTAINED FRC TRE OFFICE OF RADIATION 
PROGRAMS+ UeSe ENVIRONMENTAL PROTECTIUN AGENCYs WASHINGTONe 
DeCe 204606 IT BAS CONCLUDED. CN THE GASIS UF THE POPULATION " 
DOSE DATA ACQUIRED IN THIS REFCRT+s THAT THE THREE MAJOR SOURCE 
CATEGORIES OF RADIATION LOSE IN THE UseSe POPULATICN ARE (1) 


v 
; 
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AMBIENT IONIZING FADEATICNs (2) TRE APPLICATION CF 
KADIOPHARMACEUTICALS IN MEDICINt» AND (3) TECHNOLCGICALLY 
ENHANCED NATURAL RADIAT ICNe 


16-2-6-223 HUMAN ENGINEERING —- AIDS TC SMCCTF CFERATIUN 
MANZ+s Ge We 
UeSe NUCLEAR REGULATORY COMMISSICNs BETHESDAs MDe 

NUCLEAR PLART CONTROL CCNSGLES ARE MUGEs COMPLEX» AND SOMETIMES 
CONFUSINGe SURPRISINGLY +s LITTLE ATTENTIUN TO DATE FAS BEEN PALv 
TO THE HUMAN ENGINEERING PRACTICES THAT MAXIMIZE RELIABLE HUMAN 
PORE ORMANCEs MAJOR MODIFICATIONS ARLE PRUHIBITIVE BY COSTS AND 
PLANT AVAILABILITYs BUT THERE IS MUCH THE CPELRATCR CAN OO TO 
BACKFIT OPERATOK AIOSe THIS ARTICLE PRESENTS NUMEROUS PRACTICAL 
APPLICATIGNS OF IANOVATIVE IOEAS TC AID THE OPERATOR, INCLUDING 
SOME THAT ARE ALREADY IN USt AT VARLUUS NUCLEAR FLANTSe THESE 
INNOVATIONS ARE I[ATcEADEV TC ASSIST IN LUCATING CCNSOLE 
COMPONENTSe TO SUPPLY AVOITICNAL CPERATING INF CRMATICNe TO 
IMPROVE THE USE OF PROCEDURES.» ANDO TO PROTECT VAiTAL CONTROLSs 
[fF PROPERLY APPLIED. THESE ALOS SHCULD IMPROVE TRE SAFETY AND 
EFFICIENCY OF THE NUCLEAR POWER PLANT. 


THe REACTOR LICENSING PRCCUESS — A STATUS KEPORT 

LONGs Je Ao 

UeSe NUCLEAR REGULATCRY COMMISSION» BASHINGTONe Oele 
THE NUCLEAR REGULATORY COMMISSION (NRC)e IN ITS REVIEW OF 
APPLICATIONS FOR LICENSES TU CCNSTRUCT AND OPERATE NUCLEAR 
POWER PLANTSs IS REVUIRED TC CCNSICER THOSE MEASURES NECESSARY 
TU ENSURE ThE PROTECTION OF THE HEALTH AND SAFETY OF THE PUBLIC 
ANDO THE ENVIROAMENTs THIS ARTICLE CISCYUSSES THE NRC STAFF 
PROCEOURES AND PJULICIES FCR CCAOUCTING THE DETAILED SAFETY.s 
ENVIRONMENT Als ANDO ANTITRUST KEVIE®S THAT PROVIDE THE BASIS FOR 
THESE ASSURKANCESse INCLUDED IS A OLSsCUsSSION OF THE IMPROVEMENTS 
TO THE LICENSING PROCESS CURRENTLY GEING PRUPOSED OR 
IMPLEMERTED TO ENHANCE ITS STABILITY ANU PREVICTASILITY FOR THE 
BENEFIT OF ALL INVOLVED WITH Tre REGULATICGN OF NUCLEAR PCRERe 
THE VIEWS AND CPINIONS EXPRESSEv IN THIS ARTICLE ARE THUSE OF 
THE AUTHOR ALONE AND DO NOT REPRESENT POSITICNS CF THE NRCe 





18-3-1-291 TRANSPORT OF RACIOACTIVE MATERIALS IN THE JNITEOD STATES 
NUCLEAR SAFETY STAFF 
GAK RIDGE NATICNAL LABORATURYs CAK RIOGEs TENNe 
IN 1975 THE NUCLEAR REGULATCRKY CC¥MISSION SPUONSURED A SURVEY OF 
SHIPMENTS OF RADIOACTIVE MATERIALS IN THE UNITED STATESe THE 
SURVEY WAS CONOUCTED Gy BATTELLE PACIFIC NCRTHWEST 
LABORATORIESe OF OVER 154000 LICENSEESe 2275 WERE SENT 
UUESTIONNATRES + ANDO S59 PERCENT OF THE RECIPIENTS RESPONDED. ON 
THE BASIS OF THE RESPONSESs IT [S EsTIMATELUD THAT THE TCTAL 
NUMBER OF PACKAGES TRANSPORTEC IN THE UNITCO STATES IS ON THE 
ORULER OF 265 MILLION PACKAGES FER YOARe ABCUT ONE-THIRD OF THE 
PACKAGES CONTAIN ONLY SMALL QUANTITIES OF RADIOACTIVE MATERIALS 
AND AKE EXEMPT FROM PACKAGING AND LABELING REQUIREMENTS OF 
DEPARTMENT CF TRANSPGRTATIUN REGULATIONSe CN THE EASIS OF THE 
NUMBER OF PACKAGES SHIPPED ANRUALL Ys THO MAJCR RACIONUCL IDES 
ARE IODINE-—13ie LODINE-125+ TECHNETIUM-99M, MOLYGCENUM-9964 ANDO 
URANIUM=-238+ WHEREAS THOSE SHIPPED IN THE GREATEST QUANTITIES 
(GRAMS OR CURTES) AKE CCHALT-60+ IKI DIUM-192+ AND URANIUM-238. 
THE MAJORITY UF PACKAGE TYPES SHIPPED ARE EXEMPT TYPES A AND LS 
(LOw SPECIFIC ACTIVITY)» ANC Tec MCST CUMMCN MODES OF TRANSPORT 
WERE TRUCKs AIRs AND RAIL + 


18-3-2-293 CRITICAL HEAT FLUX DURING A LUSS CF CUULANT ACCIDENT 
GRIFFITHe Pe + PEARSONe Jeo Fe + LCFKOWSKI +s Re Jo 

MASSACHUSETTS INSTITUTE OF TECKNOLOGYs CAMURIOGE*s MASSe 
A WETHOO OF CALCULATING TFE MINIMUM TIMc TO CRITICAL HEAT FLUX 
DURING A LOSS GF CGOLANT ACCIDENT Is DEVELCPEDs. TRE TIMES 
CALCULATED IN THIS WAY ARE SFCWN TC GE CONSERVATIVE BUT ARE 
CLOSE TO THE EXPERIMENTAL VALUES FCR WATER AND QUITE 
CONSERVATIVE FOR FREON Li3e TRE MODEL INVOLVES CALCULATING THE 
TIME REQUIRED TO ORY OUT A CHANNEL IN WHICH THE FLOW IS 
STAGNATED IN THE MIDOLE IN THE HOT REGION. 


ldé- 3- 2-306 RESULTS OF THE FIRST THREE NCARUCLEAR TESTs IN THE LOFT FACILITY 
MCPHERSONs Ge De 
UeSe NUCLEAR REGULATCRY COMMISSICNs a#AsHINGTONs OeCe 
THE LOFT FACILITY I[S A WELL INSTRUMENTEUs SCALED MCOEL OF A 
e COMMERC TAL PRESSURIZED-WATERK REACTOR. THE FACILITY IS DESIGNED 
TO STUDY THE BEHAVIOR OF SUCH ENGINEERED SAFETY SYSTEMS AS 
EMERGENCY CORE-COOLING SYSTEMS DURING REACTOR ACCIOENT 
CONVITICNSe THIS ARTICLE DESCFIBGES THt LOFT FACILITY, THe 
CURRENT NONNUCLEAR EXPERIMENT SERIES*e AND THE FURTRCCMING 
NUCLEAR EXPERIMENTSe SIGNIFICANT NCNNUCLEAR EXPERIMENTAL 
RESULTS ALSO ARE FEPCRTED. 


186-3-3-317 QUALIFICATION OF SAFETY RELATED SWITCHGEAR FOR NUCLEAR POWER APPLICATIONS 

RHOADS + Eo We 

ITE [MPERIAL CORPORATIONs MONTGUMERYVILLEs PAs ' 
THIS ARTICLE DISCUSSES SOME OF THE PROGLEMS ENCUUNTERED AND A ' 
MEANS FOR MEETING THE REQUIREMENTS OF IEEE STANUARO 323-1974 IN ' 
DEMONSTRATING QUALIFICATICN OF SWITCHGEAR FOR SAFETY RELATED | 
APPLICATIONS IN NUCLEAR PCWER GENERATING STATIONS. THE 
SWITCHGEAR ASSEMBLIES ARE SUBYECTED TO A NUMBER CF TESTS (EeGes 
SERVICE CONDITIONS+e SEISMIC CCRUITIONSs LIFes ANDO AGING)» BHICH 
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ARE REPORTED AND EVALUATED iN 4 GUALIFICATICN SUPMARY REPORT 
THE ARTICLE CUNTAINS RECOMMENCATICNS FOR MAINTENANCE s 
INSPECTION» ANDO TESTING. 


18-3-3-322 EMP AND NUCLEAR PLANT SAFETY 
BDARNESs Pe Re 
OAK RIDGE NATICNA! LABORATURYs OAK RIQVEs TENNe 


THE ELECTROMAGNETIC PULSE (EMP) FROM A HIGH ALTITUDE NUCLEAR 
DETONATION CONSISTS OF A TRANSIENT PULSE OF HIGH INTENSITY 
ELECTROMAGNETIC FIELOS THAT INDUCE CURKLNT AND VOL TAGE 
TRANSIENTS IN ELECTRICAL CORCUCTOnSe ALTHOUGH MOST NUCLEAR 
POWER PLANT CABLES ARE NOT CIRECTLY CAPUSEUV TU TFESE FIELUOSs 
THE ATTENUATED EMP FIELOS THAT FPROPAGATC INTO THE PLANT witli 
COUPLE SOME EMP ENERGY TO TRESE CadLESe THIS ARTICLE ATTEMPTS 
TO PRELICT THE PROBAELE EFFECTS OF THE EMP TRANSIENTS THAT 
CUULO BE INCUCED IN CRITICAL CIRCUITS OF SAFLTY RELATED 
SYSTEMS. IT 1S COACLUDED THAT TrHt YUST LIKELY CCNSEQUENCE UF 
EMP FOR NUCLEAR PLANTS IS AN UNSCHEVULEV SHUTOCWRe IK GENERAL, 
EMP COULD BE A NUTSANCE TO NIJCLEAR PORLK PLANTSs BLT AT IS NOT 
CUNSIVERED A SERIOUS THROAT TC PLANT GAFETYs 


13-3-5- 329 COLO SHOCK TO AQUATIC URGANISMS =- GUJIVANCE FUR POWLR PLANT SITINGse O& SIGNe AND OPERATION 

COUTANTs Ce Ceo 

UAK RIDGE NATICNAL LAGORATURYs CAK RIDGE, TENNe 
PRCBLEMS OF COLO SROCK CAWACES Tu AUUVATIC URGANISMS HAVe ARISEN 
AT SOME CONDENSER COCLING @ATiR OILSCHARGES OF THERMAL PUWER 
STATIONS WHEN THE WARM WATER KELEASES HAVE SUDDCALY TERMINATED. 
THE BASTS FOR SUCH DAMAGE LIES IN THE EAPOSURKE OF HESIDENT 
URGANISMS TC A RAPID VECREASE IN TEMPERATURE ANU A SUSTAINED 
EXPUSURE TO LOw® TEMPERATURE TRAT INOUUCCS ABNORMAL BEHAVIORAL O# 
PHYSIGLOGICAL PERFORMANCE ANO CFTEN LEADS TC DEATH. ALTHOUGH 
SOMt SPECTACULAR FISH KILLS FRCM CULD SHUCK HAVE CCCURREDs THE 
PRESENT KNOBLEDGE OF THE HYURAULIC ANU GIULCGICAL PROCESSES 
INVOLVEUL CAN PROVIDE GUIVANCE FORK THE SITINSGe DESIGNs AND 
UPERATICN OF POWER PLANT COCLING SYSTEMS TO MINIMIZE THe 
LIKCLIHOOD OF SIGNIFICANT CULL SHCCK EFFECTSe PREVENTING 
COLO-SHOCK CAMAGES [IS ONE CCNSTOERATIUN IN MINIMIZING OVERALL 
CNVIRUNMENTAL IMPACTS OF PO¥LCR PLAART COOLING ANO IK BALANCING 
PLANT COSTS WITH ENVIRONMENTAL GENCFITS. 


18-3- 5-343 COMPUTER CODES FOR THE ASSCSSYENT OF RADIUNUCLIDES RELEASED TO THE ENVIRUNMENT 
HOFFMANs Fe Ge + MILLERse Co We + SHAEFFiLK es Ve Le 
GARTENs Co Tes JIRe 
GAK RIDGE NATIGNAL LABORATORY. CAK RIULGEs TENNes 
THIS ARTICLE PRESENTS A COMPILATION UF COMPUTER CUUES THAT MAY 
BE JVSCO FOR THE ASSESSMENT OCF ACCICLENTAL GR KOUTINE RELEASES OF 
RADIOACTIVITY TO THE ENVIRONMLANT FROM NUCLEAR PUBER FACILITIES. 
THE CAPABILITIES CF 83 CUMPUTER CLCCES IN TRE AREAS OF 
ENVIRONMENTAL TRANSPORT AND RACIATICN DUSIMETRY ARE SUMMARIZED 
IN TABULAR FORM. THIS PRELIMINARY ANALYSIS CLEARLY INDICATES 
THAT THE INITLAL EFFORTS IN ASSESSMENT METHCOULUGY CEVELOPMENT 
HAVE CONCENTRATED ON ATMOSPFLRIC DISPERSIUNse EXTERNAL 
DOSIMETRYs ANU INTERRAL DOSIMETRY VIA INHALATICNes TRE 
INCORPORATICN OF TERRESTRIAL AND AGUATIC FOOD-CHAIN PATHWAYS 
HAS BEEN A MCRE RECENT DEVELCPNYCNT ANL KEFLECTS TRE NEEUV FOR 
SATULSFYING THE CURRENT REQUIREMENTS CF ERVIRCNMERTAL 
LEGISLATION ANC TRE NEEOS OF KEGULATORY AGENCIESs THE 
CHARACTERISTICS OF THE CONCEPTLAL WCOELS EMPLOYCE EY THESE 
CODES ARE REVIEWED. 
18-3-6-355 STLAM GENERATOR TUGE FAILURES — ®CRLU EXPERIENCE IN WATER COOLED NUCLEAR REACTUKS IN 1975 
HAREs Me Ge 
ATOMIC ENERGY GCF CANADA LIMITECs CNTARIG, CANADA 
STEAM GENERATOR TUBE FAILURES bGRE REPORTED IN 22 CUT OF 62 
WATER COOLED NUCLEAR POWER PLANTS SURVEYLO IN 147Se THIS AS 
LESS THAN THE NUMBER OF PLANTS WITr REPORTED TUGE FAILURES IN 
1974. AND THE NUMBER OF TUBES AFFECTED WAS WUTICEABLY LESSe 
THIS ARTICLE SUMMARIZES TRESE FAILURES+s MUST UF BHICH WERE DUE 
TO CORROSION. SECCNDARY WATER CHEMISTRY CCNTROLs PRUCEOURES 
FOR INSPECTION AND REPAIR. TUE MATERTALS+s AND FAILURE RATES 
ARE DISCUSSED. 


13-3-6-365 GCCUPATIONAL RADIATICN EXPCSURES AT LIGHT #ATER COOLED PUBER REACTORSs 1969-1975 

MURPHY. Te De + ODAVEMe No Jo + UGLANDs Jeo Seo 

PASCIAKse We Je 

UeSe NUCLEAR REGULATORY COMMIS SICK». BASHINGTONs UeCe 
THIS ARTICLE IS A COMPILATIc. LF GCCUPATIONAL RACIATION 
EXPOSURES AT COMMERCIAL LIGHT BATER CUGL EU REACTORS (LWkS) FROM 
1969 TO 197€ AND UPVATES PREVICLS INFUORMATICN THAT CCVEREO 
EXPOSURES THROUGH 1974-6 THE INFORMATION #4S DERIVED FROM 
REPORTS SUBMITTED TO THE KUCLEAR KEGULATURY COMMISSION IN 
ACCORDANCE WITH REQUIREMENTS OF INCIVIJUAL PLANT TECHNICAL 
SPECIFICATICNS AND THE CODE OF FEDERAL REGULATIONS. THE 
COLLECTIVE DOSE TO PERSONNEL (WAN-FEMS PER REACTCR PER YEAR) 
AT LeRS BAS GREATER IN 1975 TRAN IN 19746 ALTHOUGH THe AVERAGE 
EXPOSURE PER INDIVIDUAL REMAINED AT 068 KEM/YEAR, THE AVERAGE 
NUMDER OF PERSONNEL RECEIVING MEASUREAULE EXPOSURES PER REACTOR 


INCREASED IN 1975Se¢ 
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14-3-6-370 RALIUACTIVE EFFLUENTS FRUM NUCLEAR PUwcR oTATIONS IN EURUPEs 1970-1974 

NUCLEAR SAFETY STAFF 

UAK RIDGE NATICNAL LAGORATURYs+ CAK RIDOGEs TENNe 
(EDITOR®S NCTE — THE PRCUUCTICA CF ELECTRICITY SY THE USE OF 
NUCLEAK POWER IS A WORLIWIDr PRENCMENUNs AS IS TRE CCNCUMITANT 
CCNCERN REGAROING RACIOACTIVE CEFLUENTSs) THIS ARTICLE WAS 
AUDAPTED BY THE NUCLEAR SAFETY STAFF FkUM A RECENT &ePORT BY THE 
COMMISSION CF EUROPEAN CUMMUNITIES THAT SUMMARIZES TE 
ULSCHARGE ODATA FCR SCME 34 FOsERK REACTURS ( LESS TRAN SO MM(E)) 
OPERATING WITHIN THE EUROPEAN CCWMUNITYe CN THE EASIS CF THESE 
DLSCHARGESs MAXIMUM EXPOSURE IK TRE VICINITY OF PUstk STATIONS 
IS ASSESSED ANO CCMPARED #I TH TRE COSE LIMITS FIXED BY 
KADIOLOGICAL PROTECTION STANDARDS AND WITH Tree NATURAL 
KADIATION LEVELs ALSCe THt RACIOACTIVte wASTE ODISCRAKGE PER UNIT 
ELECTRICAL ENERGY PRCOOUCED IS GIVEN FUR EACH POWER STATIONe IN 
GENERAL + THE EURUPEAR EXPERIENCE 1S SIMILAR TU TRAT OF THE 
UNITED STATESs WHERE» IN ACCORCANCE wITH NRC *AS LCw AS 
RE ASONAULY ACHIEVADLE*® REGULATICNSs INOUSTRIAL UFF-SITE 
EXPOSURES MUST DE KEPT GELOw S MREMD/SYLAK 





13-4-1-427 TRL HOMEMADE NUCLEAR BOMB SYNOKUME 
Mc YERe We ¢ LCYALKAs Se Ke + RELSCNs We Eo 
WILL IAMSs Re We 
JNIVERSITY CF #ISSUUFI s+ COLUMBIA, MCe 
wiTH THE PUBLICATION OF NUCLEAR THEFT —- KISKS ANC SAFEGUARDS BY 
WILLRICH ANC TAYLOR. SIGNIFICANT ATTENTION HAS BEEN FOCUSED BY 
THE MEOLIA AND THE PUBLIC CN THE PCoSIGILITY CF FISSILE 
MATERIALS BEING STOLEN G¥ A TERRORIST OKGANIZATION AND DIVERTED 
TO THe ACTUAL BUILDINGe CR TRE TrkEAT OF GUILUINGs, OF A NUCLEAR 
EXPLOSIVE DEVICE. THE IMPLICATICN HAS GLEN CREATEO THAT CNE 
OR SEVERAL RELATIVELY INEXPERIENCED INVIVIOYVALS CCULU OUTAIN 
THE MATERIALS NECESSARY AND FACRICATE A LOw-YVIELC NUGLEAR 
EXPLOSIVE. THIS ARTICLE EXAMINCS THESE CUNTENTICNS IN SOME 
VETAILe THE SAFEGUARDS AND USE-DENRIAAL MET ROOS PRESENTLY USED 
IN THE NUCLEAR FUEL CYCLE AKE CCNSIVEKEYs AND THE DIFFICULTIES 
THEY PRESENT IN OBTAINING SIGNIFICANT AMOUNTS OF STRATEGIC 
NUCLEAR MATERIALS AKE EXAMINE Tht CHARACTERISTICS UF REACTOR 
GRAVE PLUTONIUM ARE CISCUSSEDs. AND Tet VIFFICULTIES ASSUCIATED 
WITH THE ASSEMBLY OF AN EFFICIENT NUCLEAR EXPLOSIVE DEVICE ARE 
OUTL INEDe 


18-4-1-438 THE RUSSIAN APPROACH TO RUCLEA BEACTCOR SAFcCTY 
LEWINe Jeo 
QAK KIOGE NATIONAL LABORATORY» CAK RIOGEs TENNe 

SOVIET REACTOR AND POWER STATICN DESIGN INITIALLY PROCEEDED 
FRCM A SAFETY PHILOSCPHY THAT CIO KUT ACKNOWLEDGE A LOSS OF 
COCLANT ACCIDENT CAUSED dY A OCUULE ENDZD PIPE BREAK NOR A 
MASSIVE CORE MELTOC@#N AS CHEDIELE EVENTVALITIicS TU ce 
CONSIDERED IN THE DESIGN OF SYSTEMS ANU DETAILS. GENERALLY» 
ENGINEERED SAFEGUARUS AND CCNSERVATISM IN DESIGN HAVE BEEN 
REGARDED AS ADEQUATE INSURANCE AGAINST ACCIOENTS THAT COULD 
ESCALATE TO A POINT WHERE THERE [5 sIGNIFICANT RACIATION 
VAMAGE TO EITHER PLANT PERSONNEL Ch THe PUBLICse RECENTLYs THERE 
HAS BEEN SOME CHANGE IN THE ATTITUCE UF SCIENTISTS TCWwARO 
SECCNDARY CCNTAINMENT IN PRESSURIZED #ATEK REACTOR PLANTS. IN 
PRESSURE TUBE BOILING WATER REACTORS AND LIGUID METAL COOLED 
FAST BREEDER REACTORSs SOVIET EXPERICNCE ON SEVERAL 
DEMONSTRATICN ANDO *SEMICCMMERCIAL® UNITS HAS BEEN INTERPRETED 
TO MEAN THAT CORE DAMAGE PRCPAGATICN AND ACCIDENTS INVCLVING 
LARGE ENERGY RELEASES ARE NLT CREDIGLEs IT APPEARSe HOSE VER. 
THAT THERE IS NOT COMPLETE UNANIMITY UN ALL SAFETY QUESTICNSs 
ANDO GREATER DISPERSION OF AUTHCRITY ANU MORE FORMAL SAFETY 
REVIEWS SEEM TO BE IN THE MAKIAGes 


13-4-2-451 1976 INTERNATIONAL MEETING CN FAsT REACTOR SAFETY ANDO RELATED PHYSICS 

FUONTANAs Me He 

OAK RIOGE NATLONAL LABORATORYs CAK RIDGEs TENNes 
THIS ARTICLE REVIEwS SUME OF TRE SIGNIFICANT SAFETY TOPICS 
THAT WERE OISCUSSED DURING THe INTERNATIONAL MEETING ON FAST 
REACTOR SAFETY ANO RELATED PFYSICS HELO IN CHICAGO ON OCT.s 
S-8. 19766 UNDER THE AUSPICES CF Trt AMERICAN NUCLEAR SOCIETY 
ANO THE NEWLY FORMEO EUROPEAN NUCLEAR SUCIETYs TRENTY-NINE 
SESSIONS WERE HELO, INCLUDING T#0 PLENARY SESSIONS» MORE THAN 
22€ PAPERS WERE PRESENTED. BECAUSE UF Trt IMPOSSIBILITY CF 
REPORTING ALL THE SESSIONS+ TRE KEVIEWER HAS ATTEMPTED TO 
CONVEY A CONSENSUS UF THE STATE OF THE ART OF FAST REACTOR 
SAFETY AS REPORTED AT THIS MEETING. 


16-4-3-469 IN-SERVICE INSPECTION TECHAICUES FCR LIQUID METAL CCOLED FAST BREEDER REACTORS 
MCCLUNGs Re We + SPANNER» Je Co + HAGENes Eo We 

OAK RIOGE NATICNAL LABORATORY, CAK RIUGEs TENNe AND @#ESTINGHOUSE 

HANFORD COMPANYs RICHLARDs WASH. 
AL THOUGH FIRM REQUIREMENTS HAVE NOT YeT ScEN ESTABLISHED IN THE 
UNITEO STATES FOR IN-SERVICE INSPECTION OF LIGUiC METAL COOLED 
FAST GREEDER REACTORS» SOME INITIAL DEVELOPMENT ®ORK ON 
POTENTIALLY APPLICABLE NCNUESTRUCTIVE TESTING MeTROUS HAS 
GEEN CONDUCTED. THIS ARTICLE LESCRIBES PRELIMINARY 
INVESTIGATIONS OF SEVERAL ACVANCED NONDESTRUCTIVE TESTING 
CONCEPTS FOR LIQUID SODIUM SYSTCMS. THe METHCOS HIGH IGHTED 
FOR POTENTIAL APPLICATION ARE WTRASONICSs E0UDY CURRENTS. 
ELECTROTHERMAL TESTINGs UNDER SODIUM VItWINGs ANO RADIOGRAPHY. 











18-4-4-431 NUCLEAR SAFETY EXPERIMENTS IN ThE MARVIKEN PUBER STATION 
SLAUGHTERBECKs De Co ¢ ERICSCNs Le 
MARVIKENs SWEDEN 
THIS ARTICLE REVIEWS THREE MULTINATIONAL PRUVECTS CONCERNING 
Full SCALE NUCLEAR SAFETY EXFCRIMENTS AT TRE MARVIKEN POWER 
STATION IN SWEDEN. EXPERIMENTS IN THE FIRST PRUJECTs+ CARRIED 
OUT IN 1972 ANDO 19736 WERKE KEL ATED TO THE RESPONSE OF THE 
PRESSURE SUPPRESSTON CONTAIANWERT TC SIMULATED RUPTURES IN 
PIPE SYSTEMS CONNECTED TO TRE #RESSURKc VESSLLs EXPLRIMENTS IN 
THE SECOND PROJECT» CURRENTLY UNDER WAY. ARE RELATED TO 
PRESSURE OSCILLATIONS IN THE CCNTAINMENT SYSTEM FCLLGWING 
SIMULATED RUPTURES IN THE PIPL SYSIcM. THE THIRC PRCVECT 
CONCERNS A PROPOSED PROGRAM FCR THE ULXPLEKIMENTAL INVESTIGATION 
OF CRITICAL MASS FLO® THROUGH SIMULATED RUPTURES IN A FULL 
SCALE PIPING SYSTEM. 


13-4-5-492 CONTROLLING OCCUPATIONAL RADIATICKR EXFUSURE AT UPERATING NUCLEAR POWER 

DICKSGONs He We  GAKESs Te We + SHANK. Ke Eo 

OAK RIDGE NATICNAL LABCRATCRY. CAK RICGEs TONN.s 
THE HISTORICAL DEVELOPMENT CF THe PHILUSOPHY CF KEEPING TRE 
RADIATION EXPOSURE OF WORKERS 4T LIGHT wATEK REACTORS AS LOe 
AS REASONABLY ACHIEVABLE CALARA) IS PRESENTED. A REVIEW IS 
MATE OF SOME OF THE ALARA ACTIVITIES OF THE NUCLEAR 
REGULATORY COMMISSIGAs THE ENERGY KRiLSEARCH AND DEVEL UPMENT 
AOMINISTRATIONs AND VAKIOUS ALCLEAR INSTALLATICNS. DATA 
COMPILED BY THE NRC SHOa THAT RCUTINE AND sPeCIAL MAINTENANCE 
AT LIGHT WATER REACTORS ACCOUNTS FCR 72 PERCENT CF ALL 
OCCUPATIONAL EXPOSURE AT THESE SITESs THE ROLE THAT OAK 
KIOGE NATIORAL LABCRATORY HAS TAKER IN ALARA RESEARCH IS 
PRESENTED. WITH EMPHASIS PLACED ON A STUDY OF VALVE 
MALFUNCTIONS AT LIGHT WATER REACTCRKS. The VALVE STUDY 
INDICATES A TREND TOWARD DECREASING VALVE RELIAGILITY CVER 
THE PAST FE® YEARS. FINALLY A COST SENCFIT ANALYSIS OF 
RADIATION DCSE REDUCTION IS DISCUSSED. THE KATICNALE FOR 
ASSIGNING A COST PER MAN REM c4SEC GN THE RADIATICN EXPOSURE 
LEVEL THAT IS ENCCUNTERED IS FRESENTEU. 


18-4-5-502 INTERNATIONAL ®BASTE MANAGEMENT SY¥PCSIUM 
SHGUP. Re Le 

UNION CARBIDE CORPORATIONs NUCLEAR DIVISIUNse CAK RIOGEs TENNes 
AN TATERNATICNAL SYMPOSIUM CN TRE MANAGEMENT OF BASTES FROM THE 
LwR FUEL CYCLE WAS HELO IN DERVERs COLOses CN JULY Li-'Ge 19766 
TRE SYMPOSIUM COVERED A BROAD RANCe OF TOPICS FRC POLICY 
ISSVES TO TECHNOLOGY. PRESENTATIONS wWekE MADE GY NATIONAL AND 
INTERNATIONAL SPEAKERS INVOLVED IN ALL ASPECTS OF BASTE 
MANAGEMENT — GOVERNMENT ANC ACENCY UFPFICIAL Ss LABCRATORY 
MANAGERS» DIRECTORS. AND KESEARCFERSs ANDO INDUSTRIAL 
REPRESENTATIVES. MANY SPEAKERS ADVOCATLU PRAGMATIC ACTION ON 
PROGRAMS FOR THE MANAGEMENT CF CCWMLRCIAL NUCLEAR WASTES TO 
COMPLETE THE LIGHT WATER REACTOR (LwR) FUEL CYCLE. THe 
INDUSTRIALIZED NATICNS* DEMARC FOR INCREASING SUPPLIES OF 
ENERGY AND THEIR INCREASING DEPENDENCE UN AUCLEAR ENERGY 
TC FULFILL THIS DEMAND witt NECESSITATE THE VEVELOPMENT OF AN 
ACCEPTABLE SOLUTION TO THE DISFCSAL OF NUCLEAR WASTES BITHIN 
THE NEXT DECADE FOR SOME INDUSTRIAL NATIONS. WASTE UVISPOSAL 
TECHNOLOGY SHOULD BE IMPLEMERTED CN A COMMERCIAL SCALE. BUT 
THE COMMERCIAL IZATICN MUST GE ACCOMPANICOD BY THE DECISION TU 
USt THE TECHNOLOGY. AN IMPCKTANT ISSUE IN THE USE UF NUCLEAR 
ENERGY [S THE QUESTION OF SHARING THE TECHANUOLCGY wITH THE LESS 
INDUSTRIALIZED NATIONS AND BITR NATIONS THAT MAY NOT HAVE 
SUITABLE MEANS TO DISPOSE UF ALCLEAH WASTES. TRE ESTABLISHMENT 
OF INTERNATIONAL AND MULTINATICNAL COUPLKATION wIit BE AN 
IMPORTANT KEY IN REALIZING THIS CEJECTIVis PRESSING ISSUES 
THAT INTERNATIONAL ORGANIZATICAS CR TASK GROUPS BILi HAVE TO 
AUODRESS ARE OCEAN DISPOSAL+ PLUTCNIUM KECYCL ING AND SAFEGUARDS .s 
AND OISPOSAL CRITERIA, THE IMPURTANCE UF ACHIEVING A VIABLE 
WASTE MANAGEMENT PROGRAM IS MADE EVIDENT GY THE INCREASED 
FUNDING ANDO ATTENTICN THAT THE BACK ENO OF THE FUFL CYCLE IS 
NOW RECEIVINGe 


13-4-6-513 REACTOR VESSEL PRESSURE TRANSIENTS 
NUCLEAR SAFETY STAFF 
OAK RIDGE NATICNAL LABORATCRYs CAK RIOGEs TENNs 

(EDITOR*®S NOTE - THE FOLLOWING ARTICLE WAS ADAPTED BY THE 
NUCLEAR SAFETY SECTICN EVITCR FROM A NUCLEAR REGULATORY 
COMMISSION (NRC) DOCUMERT ERTITILED * TECHNICAL REPCRT CN REACTOR 
PRESSURE VESSEL TRANSIENTS+s* wrICh wAS INCLUDED AS AN 
ATTACHMENT TO NUREG-O136+ *STAFF OISCUSSION CF FIFTEEN 
TECHNICAL ISSUES LISTED IN ATTACHMENT TO NOVEMBER 3s 19766 
MEMORANDUM FROM OILRECTOR CF NFR TC NRK STAFF e* SINCE SPACE 
LIMITATIONS O00 NOT PERMIT US IC IACLUDE THE TECHAICAL REPCRT 
IN ITS ENTEIRETYs THE EDITCRS HAVE PREPARLY TrE FCiLUMING 
CONDENSED VERSIGN LARGELY FROM EXCERPTS FRCM THE CRIGINAL. THE 
ORIGINAL REPORT. CATED NOVe Ite 1976s WAS PREPAREO BY A TASK 
GROUP WORKIAG UNDER THE AUSPICES OF THE NRC OFFICE OF NUCLEAR 
REACTOR REGULATION AND CHAIREC SY Ose Ge EISENHUT. THIS REPORT 
SUMMARIZES THE RELEVANT TECKAICAL CUNSIVERATIONSs OISCUSSES 
THE SAFETY CONCERNS AND EXISTING MARGINS AT OPCRATING 
REACTORS. ANO OESCRIBES THE REGULATURY ACTIUNS GEING TAKEN TO 
REDUCE THE LIKLIHOOD OF FUTUFE PRESSURE TRANSIENT EVERTS AT 
OPERATING REACTORS.) 


STATIONS 
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13-4-6-523 OCC UPATIUNAL RADIATION EXPOSURES AT LICENStD FACILITIESs i975 

BRUUKSs Ue Ge 

JeSe NUCLEAR REGULATCRY COMMISSICNs WASHINGTUNs Uele 
PERSONNEL OCCUPATIONAL KADIATICN EXPUSURES FOR CALENCAR YEAR 
1975 WERE OBTAINED FROM ANNUAL AND TERMINATION REPORTS 
SUBMITTED BY VARIOUS TYPES CF NUCLEAR REGIULATCKY COMMISSION 
LICENSEES. INCLUDING NUCLEAR PCWER PLANTS AND ENOUSTRIAL 
RADI CGRAPHERSs AS @ELtL AS FUCL AND UY-PRUDUCT PRCCESSORSs 
FABRICATORS+e AND REPROCESSOKS. ANNUAL REPORTS RECEIVED FROM 
337 LICENSEES INDICATED TRAT SCME 756713 INDIVIUUALSs #sHO 
INCURRED AN AVERAGE EXPCstURE Ch Oe3u KEMs #&RE MCNITORED FOR 
EXPOSURE TO RADIATION OURINC 1975 Ano THAT 212601 INDIVIDUALS 
TcRMINATED THEIR EMPLOYMENT Cr wORK ASSIGNMENT IN 19756 THE 
NUMBER UF PERSONNEL CVERL XPC SURES kePURTED IN 19675 DECREASED 
FKCM PREVIOUS YECARSs 


t6-S-1-591 TRENUS IN THE LICENSING GF NUCLLAR PL4tLR PLANTS 

KNUThs De Fe + MCEWENs Jo Eos Ihe 

KMCe INCee WASHINGTONs OeCe 
THIS ARTICLE PRESENTS A GRICE SUMMARY UF TRE UeSe NUCLEAR 
LICENSING EXPERKIERCE AND DISCUSSES THE EFFECT UN COsTS AND TIMe 
TO PLACE A UNIT IN SERVICEs RECULNT NUCLEAR REGULATCRY 
CUMMISSION FOLICY INNOVATIONS+s SUCh AS STANDARD REVIEW PLANS» 
STANDARD FORMAT. STANDAHOIZATICNs ANDO GENERIC HEAKINGSe ARE 
VISCUSSED ALONG WITH OBSERVATICNS UF THi IMPACT CN THE 
LICENSING REVI Ewe TECHNICAL AKL POLICY JNCERTAINTIES THAT ARE 
CURRENTLY FACING LICENSEES ARE ALSC DISCUSSEUs AS ARE THE 
POTENTIAL IT¥PACTS OF TECHNICAL ANC LEGAL INTERFACES REUUIRED GY 
THE INCREASING NUMBER OF GENERIC FMEARINGSs STATE FEARINGSs AND 
FEDERAL COURT REVIEWS. 


143-5-1-589 4RC INTERNATIONAL AGREEMENTS CN RKEACTCR SAFETY RESEARCH 

BEWNETTse Ge Le + SPANOs Ae He + SZAaLEWICZs Se Ae 

UeSe NUCLEAR REGULATORY COMMISSICNe #AsrINGTONs Oele 
THE NUCLEAR REGULATURY COMMISSICN AND ITS PREDECESSCRe THE 
ATOMIC ENERGY CUMMISSIONs HAVE ENTERED INTO A NUMBER OF REACTOR 
SAFETY RESEARCH AGREEMENTS wlTr OTHER COUNTRIESe TheSE 
AGREEMENTS INVOLVE VARIOUS FCRMS CF COOPERATION INCLUDING 
BILATERAL INFORMATICN EXCHANRGe AND JOINT RESEARCH 
PARTICIPATION IN SPECIFIC PRUJECTS GON A GILATERAL OR 
MULTILATERAL LEVEL. UNDER THE TERMS OF THESE AGREEMENTS» 
REPORTS+ COMPUTER CODES» ANU CATA MAY Uc EXCHANGED AND 
PERSCNNEL VISITS AKU ASSIGNMENTS PERMITTEDs THESE AGREEMENTS 
HAVE PROVED TU GE BENEFICIAL IK PRUEVIOING FUR A CCST EFFECTIVE 
EXTENSION OF THE BASE OF REACTCR SAFETY INFURMATICN AVAILABLE 
TO THE PARTIES CCNCERNEQs SUCH AGRECMENTS FFELP TC ENHANCE 
REACTOR SAFETY WORLUWIDE. 


18-5- 2-590 A REVItw OF SHORT TERM FISSICN PRCOUCT DECAY POWER 

BJERKEs Me Ae + HOLMs Je Se + SHAYs+ Me Re 

SPINKADs Ge Ie 

OKEGON STATE UNIVERSITY» CCRVALLISs CREGe 
EXPERIMENTS CN SHORT TERM FISSTUN PRODJCT DECAY POmtRse WHICH 
MAY BE IMPORTANT FOR LOSS OF CCCLANT ACCIVENT ANALYSISs ARE 
REVIEWED. THE MOST RECENT EXPERIMENTS GIVE SUFFICIENT DATA TO 
FORM THE BASIS OF REASONABLE STANCAKOS+ PARTICULARLY WhEN THEY 
ARE SUPPLEMENTED WITH RESULTS FROM SUMMATICN PRECICTIONSe THE 
PREPARATION CF IMPROVED STANRULARLS FUR SCICNTIFIC AND REGULATORY 
PURPOSES IS IN AN AOVANCED STAGEs PRELIMINARY ESTIMATES 
INDICATE THAT THE EXISTING STANJARD PRUPOSED BY THE AMERICAN 
NUCLEAR SOCIETY HAS AN EXTREMELY CCNSERVATIVE UNCERTAINTY GANO 
ASSOCIATEO WITH [Te NEW DATA PROVIVE FIRM JUSTIFICATION FOR 
REDUCING THE UNCERTA! TY ASSCCIATEC WITH TRE EXISTING STANDARD. 


13-5-3-017 INSTRUMENTATION PRUGRAMS FCR NUCLEAR POWER PLANT SITES 

ALLENs Je Me # KARNERs De be 

ARIZONA NUCLEAR POWER PROJECTs FPHCENIXs ARIZ. 
TYPICAL INSTRUMENTATICN PROGRAMS TO DETERMINE THE SUITABILITY 
OF A PROPOSED NUCLEAR POWER PLANT SITE ARE DESCKIBEG.s AN 
OVERVIEW OF REGULATORY REGUIKEMENTS IS PRESENTEDs ALCNG WITH 
A BRIEF DISCUSSION GF TYPICAL METECRULOGICALs Sc ISMULOGICAL, 
GEOLOGICAL. RADIOLOGICAL. AND SEWAGE EFFLUENT MONITORING 
SYSTEMSse THE DISCUSSION OLF INES TRE VARIUUS PARAMETERS THAT 
MUST GE MEASURED AND DESCRISES TRE TYPICAL SENSORSs» 
TRANSOUCERS +» AND INSTRUMENTATICN USEDse PRUGLEMS PRESENTED BY A 
REMOTE DESERT SITEs SUCH AS CAKE LOCATED IN THE ARID 
SOUTHWESTERN UNITED STATES» ARE ALSC OI SCUSSEDe 


18-5-3-624 CCOMMUN-MOVE FAILURES IN REACTOR SAFETY SYSTEMS 
JOLL Ys Me Eo *# WREATHALis Je 
UeKe CENTRAL ELECTRICITY GENERATING BOARD 
THIS ARTICLE DESCRIBES THE FRINCIPLES AVOPTED BY ThE UsKe 
CENTRAL ELECTRICITY GENERATING BOARD IN TACKLING THE HAZAROS 
OF COMMON—-MCOE FAILURES IN REACTOR SAFETY EQUIPMENT AND 
INDICATES TRE WAYS IN WHICH THE PRINCIPLES ARE iWPLEMERTEO IN 
PRACTICE. WRERE APPROPRIATE. REFERENCE IS ALSU MADE TU ' 
APPLICATIONS IN POSTTRIP CCOLING ARLAS. RECOGNITICN IS GIVEN 
TO THE FACT THAT OIVERSITY IS NOT AN AGSOLUTE MEASURE, BUT ONE 
WHICH HAS VARYING DEGREES OF DEPTH. THE OISCUSSICN IS EXTENDED 
TO SHOW THAT THE USE OF EXAMINATION IN DEPTH MUST INCLUDE NOT 
ONLY HARDWARE BUT ALSO CALCULATICNAL METHUOS AND OPERATOR 
ASPECTS. IT IS CONCLUDED THAT THERE IS NO CBJECTIVE wAY OF 
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ESTABLISHING TRE PROBABILITY CF CLMMON-MLQJE FAILURE FOR HIGH 
INTEGRITY EGUIPMENT AND THAT TrERE IS NO SUBSTITUTE FOR THE 
USE OF ENGINEERING EXPERTENCE IN VEPTHe. 


1d-5-4-633 CURRENT CHALLENGES IN AIR CLEANING AT NUCLEAR FACILITIES 
MOELLERs De We 
HARVARD UNIVERSITYs GCSTCNs MASS. 

TRE SAFE OPERATION OF NUCLEAR FACILITIES IS HEAVILY VEPENDENT 
UPON THE ADEGUATE PERFORMANCE CF Alk CLEANING SYSTEMS. AL THOUGH 
MANY PROBLEMS HAVE GEEN SUL VEUs Nt QUESTICNS AND NEw 
CHALLENGES CONTINUE TO ARISEs TRESE ARE wEit ILLUSTRATED BY 
WCAKNESSES IN AIR CLEANING AKC VENTILATING SYSTEMS REVEALED 
IN THE GROWNS FERRY FIRE AND ti¥ TRE NEED TO DEVELOP AUDI TIONAL 
DATA ON THE RELIABILITY OF SUCF sYSTEMS+ PARTICULARLY UNDER 
EMERGENCY CCNOITIONSs AS ENUMERATED IN THE KEACICK SAFETY 
STUDYse ASSESSMENTS CF THE VLEGREE TC awrtlCH ENGINEERED SAFETY 
FEATURES CAN COMPENSATE FUR DEFICIENCIES IN NUCLEAR PUBER PLANT 
SITES CONTINUE TO CONCERN TRUSE INVULVED IN RISK / BENEFIT 
EVALUATIONS. 


13-5-5-647 TRENOS IN PUBLIC HEALTH IN THE PCPULATION NLAR NUCLEAR FACILITIES - A CRITICAL 
PATRICKs Ce He 

UeSe ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATICNs BASHINGTONs 

DeCe 
TEN STUVIES THAT HAVE LOOKED SFECIFICALLY AT CHANGES IN PUGLIC 
HEALTH IN AREAS NEAR NUCLEAR FACILITIES ARE CRITICALLY 
KEVIEWED. ALi BUT CNE OF THeSte STULCIES HAVE BEEN UNAGLE TO SHO®e 
AOVERSE PEALTH EFFECTS IN THE LUCAL POPULATICN THAT MIGHT BE 
RELATED TO RAVIATICN EXPUSUFEs TRE UNE STJOY THAT PURPORTS TO 
FIND AN ADVERSE EFFECT HAS SEVERE METHODOLOGICAL LIMITATICNSs 
WHICH PRECLUCE ANY MEANINGFUL INTERPRETATION OF THE DATAe ALSO 
PRESENTED IS AN ANALYSIS OF THE INDICATORS OF PUBLIC HEALTH IN 
THE AREA OF OAK RIDGE. TENNes #HICH SHUWS CANCER MORTALITY 
RATES THAT ARE NOT SIGNIFICANTLY FIGHER THAN wOULO GE EXPECTED 
IN THE GENERAL UeSe PUPULATICN. ALTHOUGH MUCH MURE RESEARCH IS 
NEEDED GEFORE ALL TRE EFFECTS CF VERY LUe LEVELS CF RADIATION 
FROM NUCLEAR REACTORS wILi BE KNCWRe THE EXISTING STUDIES 
SUGGEST THAT NUCLEAR POWER PLANTS BILL NUT HAVE A SIGNIFICANT 
IMPACT CN PUBLIC HEALTH AS A RESULT OF NORMAL OPERATIONS s 


18-5-6-60% NUCLEAR POWER PLANT PERFURMANCE ARALYSIS 

KUPFFER. Ke 

NORDOSTSCHWEIZERISCHE KRAFTWLERKe EADENs SWITZERLAND 
EDITOR*S NOTE — IN NOVEMGER 15976 TRL INTERNATIONAL CCNFERENCE 
UN WORLD NUCLEAR PCWER WAS FELL IN WASHINGTONe OeCes AND BAS 
JOINTLY SPONSUREOD BY THE AMERICAN NUCLEAR SOCIETY AND THE 
EUROPEAN NUCLEAR SCCIETY« Ke KUFFERs WHU #@AS COCRAIRMAN OF ONE 
OF THE SESSIONS» OPENED THAT SESSICN WITH THE RE#ARKS THAT 
COMPRISE THE TEXT OF THIS AKTICLE +s OKe KUFFLRK IS ASSOCIATEU 
WITH NORDOSTSCHWEIZERISCHE KRAFTBERK UF LADENs SBITZERLANDs 
ANC HAS BEEN DEEPLY INVOLVED with THE OPERATION OF THE GEZNAU 
NUCLEAR POWER STATICNe HIS HEMARKS SUMMARIZE POWER PLANT 
PERFORMANCE IN EUROPE. IN THE UNITED STATESs AND ELSEBHERE ANDO 
SHCULD BE OF INTEREST TC Att PERSCNS CUNCERNED wiTh SUCH 
ACTIVITIES. 


OPERATING EXPERIENCE WITH 13 LIGHT WATER REACTORS IN EUROPE 

LUTZ+ He Re ¢ KUFFERs Ke ¢ SCRERKs Ke 

KERNKRAFPTWERK MUEHLEBERG DER BERNISCHE KRAFT WERK» MUEHLEGERGs 

SWITZERLAND / KERNKRAFTWERK BEZRAL VER NORVOSTSCHWE IZERISCHE 

KRAFTWERKs VOETTINGENs SWITZERLAND 7 KERNKRAPTWERK CBRIGHEIM 

GMBH+ OBRIGHEIMs NECKARs FEDERAL KEPUSLIC OF GERMANY 
THt OPERATING EXPERIENCE CF 13 EURCPEAN LIGHT #ATER REACTOR 
(LwkR) PUsER STATIONS THAT SEGAN OPERATION PRIOR TO JANUARY 
1973 IS PRESENTEDe GIVEN AKE KEY PARAMETERSs SUCK AS AVERAGE 
LOAD FACTOR. LOAD OIAGRAMSs NCKAVAILABGILITY ANALYSES» 
STATISTICS CN LEAKING FUEL ELEWENTSs RAVIJACTIVITY OISCHARGE 
VALUES+ SIZE OF PCWER STATION STAFFae MAN REM EXPCSURESs 
ADDITIONAL INVESTMENTSse ETCe SCME SPECIAL EVENTS ARE DESCRIBED 
IN DETAIL. THEORIES FOR THE DISPARITIES IN CAPACITY FACTORS 
BETWEEN EURCPEAN ARD AMERICAN LWwR PUBER STATIONS AND GET EEN 
PRESSURIZED BATER REACTOR AKO BCILING WATER REACTCR POWER 
STATIONS ARE ALSO PRESENTED. 


1u-5S- 6-666 


18-6-1i- 727 GERMAN LIGHT BATER REACTOR SAFETY RESEARCH PROGRAM 
SEIPEL +s He Ge ¢ LUMMERZHEIMs, Co # RITTIGs De 

FEDERAL MINISTRY GF RESEARCH ANC TECHRULOGYs FEDERAL KEPUBLIC OF 

GERMANY 
THE LIGHT WATER REACTOR SAFETY RESEARCH PRUGRAM,. e@hICH IS PART 
OF THE ENERGY PROGRAM OF THe FEJERAL REPUGLIC CF GERMANY. IS 
PRESENTED IN THIS ARTICLE. TRE PROGRAM, FOR WHICH THE FEDERAL 
MINISTER OF RESEARCH ANU TECHACLCGY OF THE FEDERAL HEPUBLIC OF 
GERMANY IS RESPONSIBLEs IS SUBDIVILEO INTO THe FOLLOWING FOUR 
MAIN PROBLEM AREAS» BhICH IN TURN AKE SUBUIVIVED INTO PROJECTS 
(1) IMPROVEMENT OF THE OPERATICNAL SAFETY AND RELIABILITY OF 
SYSTEMS AND CUMPONENTS (PROJECTS —- QUALITY ASSURANCEs CUMPONENT 
SAFETY) (2) ANALYSIS OF THE CCNSEGUENCES OF ACCIDENTS (PRCJECTS 
—- EMERGENCY CORE COOLINGs CONTAINMENT>s CATERNAL IMPACTSs 
PRESSURE VESSEL FAILURE+ CORE MELTCOWN) (3) ANALYSIS OF 
RADIATION EXPOSURE DURING OPERATICNs ACCIVENTs ANO 
DECOMMISSIGNING (PROJECT — FISSICN PROVJCT TRANSPCRT AND 
RADIATION EXPOSURE) AND (4) ANALYSIS OF THE KISK CREATED BY 


ASSESSMENT 








' 
THE OPERATIGN OF NUCLEAR POKLR PLANTS (PROJECT - RISK AND 
RELIABILITY). VARIOUS PROULEMSs+ WHICH ARE INCLUDEO IN THE ABOVE 
MENTIONED PROJECTS+e ARE CONCURRENTLY STUVIEU WITHIN THE 

HC LSS-DAMPF REAKTCR EXPLRIMENTSe INVESTIGATIONS CN THt SAFETY 
OF PRESSURIZEO REACTOR COMPLAERTS IN CONNECTICN ® ITH RESEARCH 
ANC DEVELOPMENT ACTIVITIES CN ACNDESTRUCTIVE TESTING HAVE 

SHOWN THAT THE HIGH SAFETY STARDAROS THAT MUST BE SET FOR 
NUCLEAR INSTALLATIONS CAN Bt MET GY A COMPREHENSIVE QUALITY 
ASSURANCE SYSTEMse BHEREGY TRE MATL AFIAL AND PRHOCECURAL TESTSe 

AS WELL AS THE NUNDESTRUCTIVE TESTS BEFORE ANDO OURING THE 
OPERATIONe ARE CAREFULLY CCCROINATEU witTH cCACr OTFEK. FURTHER 
INVESTIGATIONS ARE CONCENTRATED ON THE SAFETY MARGINS OURING 
LONGTIME OPERATIONS 


13-6-1-756 NUCLEAK SAFETY AT SALZBURG 

NUCLEAR SAFETY STAFF 

OAK RIOGE NATICNAL LABCRATCRY+ CAK RIOGEs TENNe 
THIS ARTICLE IS A REVIEw OF SELECTEO MATERIAL FRC TRE IAEA 
INTERNATIONAL CONFERENCE CN NUCLEAR PUuWER AND ITS FUEL CYCLE 
HELO IN SALZBURG» AUSTRIAs MAY 2-i3s 1977 (TAEA-CN—-30). TRE 
SESSIONS CONSIDERED OEAL wITr NUCLEAR REACTOR SAFETY ANU PUBLIC 
OPINIGNs ALTHOUGH THE SUBSEGUEKT DISCUSSION INCLUDES COMMENTS 
ON THE ENTIRE MEETINGe IN GERERAL +s THE SAFETY PAPERS ARE OF 
VALVE BECAUSE OF THEIR COMPKEFENSIVt ReVIEw OF TRE SUBJECT 
MATTER RATHER THAN TO ANY SIGNIFICANT NEW DEVELUFMENTSe TRE 
SESSTONS ON PUBLIC OPINION NOT UNLY INDICATED THE UNIVERSALITY 
OF THIS ELEMENT BUT ALSC REVEALCO CIFFERING DEGREES CF CONCERN 
AND LEVELS CF RESPONSEse DESPITE THE MANY TECHNICAL 
PRCSENTATICAS OF MERIT. THE CCRFERENCE wAs DOMINATED BY THE 
PREVIOUSLY ANNOUNCED UeSe PCLICY CONCERNING THE RECYCLING OF 
NUCLEAR FUEL AND THE DEPLCYMENT OF THL FAST GREEDER REACTORs 
THE GENERAL AGREEMENT @ITH rtG4RD Tu THE NEED TU PREVENT THE 
SPREAD OF NUCLEAR WEAPONS DIL NOT ENCOMPASS THE NEW UeSe 
POSITION. 


' 
| 
| 





18-6-2-761 AN ASSESSMENT OF HTGR ACCIOENT CONSEQUENCES 
BAKSELL» Ae We # JOKSIMOVICs Ve # SILADYs Fe Ao 
GENERAL ATGMIC COMPANY» SAN DIEGO. CALIF. 
ASSESSMENTS WERE MADE GF THE CCNSEGUENCES OF ThE FIGHER RISK 
ACCICENT CONDITIONS PUSTULATED TO CCCUR IN A REFERENCE 1975 
GENERAL ATOMIC 3000-MW(T) HIGr TEMPERATURE GAS COCLED REACTOR. 
THIS PROBABILISTIC RISK ASSESSMENT STUDY» KNOWN AS ACCIDENT 
INITIATION AND PROGRESSION ANALYSIS» IS FUNDED bY THE ENERGY 
KESEARCH AND DEVELOPMENT ADMINISTRATIUN. TRE MOST 
REPRESENTATIVE ACCIDENT CONDITIONS ARE (1) CORE HEATUP CAUSED 
BY A LOSS OF OFF-SITE POWER Chk SY A LARGE EARTHQUAKE» LEADING 
TO A LOSS OF FORCED CIRCULATICN, (2) RCHEATER TUBE FAILURE, (3) 
DEPRESSURIZATION OF THE PRIMAKY CCOLANTs ANU (4) ST&AM 
GENERATOR MAIN BUNDLE TUBE FAILURE. THE RADIOLOGICAL 
CCNSEQUENCESs+ WHICH 4RE BASEC UN REPRESENTATIVE LeSe PORPULATICN 
DENSITIESs #EKE ASSESSED IN KEMS AS A FUNCTION UF DISTANCE FROM 
THE PLANT AND MAN-REM EXPOSURES TC THE SURROUNDING ENVIRONMENT. 
THE RESULTS INDICATE THAT TEE FIGH TEMPERATJRE GAS CGOLED 
REACTOR HAS EXCELLENT SAFETY CHARACTERISTICS. WHICH ARE 
INHERENT IN THE CONCEPT AND ARE PKIMARILY ASSOCIATED #ITH THE 
CHOICE OF COOLANT ANO CORE DESIGN. UVER A WIDE RANGE OF 
ACCIDENT FREQUENCIES (FROM CNE ACCIULNT PER REACTUR YEAR TO 
ONE ACCIDENT IN 10 MILLION FEACTGR YEARS)» NO ACCIDENTS 
CONSIOERED IN THE STUDY ARE PREVICTIED TC CAUSE EARLY CR DELAYED i 
FATALITIES OR ILLNESSESs | 


18-6-3-774 HUMAN FACTORS IN THE NUCLEAR CCATFCL BOOM ' 
SEMINARAs Je Le # PACKe Re We + GULNZALEZs We Reo i 
PAKSCNSe Se O« 
CLECTRIC POWER RESEARCH INSTITUTE+ PALO ALTO. CALIF se / LOCKHEED 
MISSILES AND SPACE COMPANY. INCeos SUKNYVALEs CALIF. 
HUMAN FACTORS ENGINEERING IS AN INTERDISCIPLINARY SPECIALTY 
CONCERNED WITH INFLUENCING THE DESIGN GF EQUIPMENT SYSTEMS. 
FACILITIES. AND OPERATICNAL EXVIRCAMENTS TC PROMOTE SAFE, ' 
CFFICIENTs AND RELIABLE OPERATUR PERFORMANCE *s THE HUMAN FACTORS j 
: ASPECTS OF FIVE REPRESENTATIVE NUCLEAK POWER PLANT CONTROL | 
ROCMS WERE EVALUATED USING SUCH METHODS AS A CHECKLIST GUIDED 
OBSERVATION SYSTEM GASEO CN MILITARY STANUVARUSs STRUCTURED 
INTERVIEWS WITH OPERATORS AND IKAINERSs OIRECT G@SERVATICNS OF 
OPERATOR BEHAVIOR, TASK ANALYSES+ PKOCEOURE EVALUATIONS» ANU i 
HISTORICAL ERROR ANALYSES. THE REVIEW HAS SURFACED A wIDE 
SPECTRUM OF HUMAN FACTORS PRUBLEM AREAS AND NEEDED 
IMPROVEMENTSe THE STUDY RECCMWENOS THAT A DETAILED SET OF 
APPLICABLE FUMAN FACTORS STANOARDS BE DEVELCPED IC STIMULATE 
A UNIFORM ANO SYSTEMATIC CCNCERBN FCK HUMAN FACTORS. IT IS 
FURTHER RECOMMENDED THAT DESIGN GUIVES BE DEVELCFED TO 
FACILITATE TRE IMPLEMENTATIGN OF SUCH STANDAROS BOTH FOR NEw 
DESIGNS AND FOR UPGKADING EXISTIAG CCNTRKUL ROCMS. A NUMBER OF 
RESEARCH AREAS ARE DELINEATEO IN ORVER TO DEVELOP A MORE 
COMPREHENSIVE OATA BASE CN BFICH TC PREDICATE HUMAN FACTORS 
STANDARDS.» 


16-6-4-791 FATIGUE CRACK PRUPAGATION IN NEUTRCN I[KRADIATEO FERRITIC PRESSURE VESSEL STEELS 


JAMESs Le As 
WESTINGHOUSE HANFORD COMPANY. RICFKLANUs WASHs 
THE RESULTS OCF A NUMBER OF EXPERIMENTS SEALING WITh FATIGUE 
CRACK PROPAGATION IN IRRADIATED REACTOR PRESSURE VESSEL STEELS 
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ARE REVIEWED. THE STEELS INCLUCED ASTM ALLUYS A3Z0285 ASIIBs 
ASO3—2+s AND AS4&3- AS WELL AS BELOMENTS IN A543 STEEL se FLUENCES 
AND IkRAOIATION CONDITIONS #ERE GENERALLY TYPICAL OF THOSE 
EXPERIENCEO BY MOST POWER REACTORS. IN sENERALs TRE EFFECT OF 
NEUTRCN [RRAODLATICN CN TRE FATIGUE CKACK PRUPAGATICN JEHAVIOR 
OF THESE STEELS WAS NEITHER SIGNIFICANTLY GENLFICIAL NOK 
SIGNIFICANTLY DETRIMENTAL. 


POWER PLANT DISCHARGES —- TCWAROD ACRE &L ASONABLE EFFLUENT LIMITS UN CHLORINE 
MATT ICEs Je Se 


DAK RIUGE NATICNAL LAECRATURYs+ UAK RIUGEs TENNes 
A METHUO IS PRESENTEV FOR RESTRICTING CHLURINEG IK FCeER-PLANT 
EF FLUENTS TO ENVIRONMENTALLY SAFe LEVEL Se VEVELUPMENT UF THIS 
METHOD WAS STIMULATED BY THE CONTROVERSY EETWEEN ELECTRIC 
UTILITIES AND REGULATORY AGENCIES OVER Tre JUSTIFICATICN OF 
THE PRESENT UNIVERSALLY APPLIEC LiMITSse THE SCIENTIFIC 
LITERATURE CONCLUSIVELY DEMCNSIRATES Tre EFFECTS CF PHYSICA» 
CHEMICAL «+ ANDO BIOTIC FACTCRS CN CRLORINE TOXICITY. THE METHOD 
PROPOSED INCLUDES THESE FACTCRS» TC THE EXTENT CURRENTLY 
POSSIGLEs TO SET LIMITS BASEL CN SITE SPLCCIFIC AQUATIC 
CONOITIONS ANO PLANT DESIGN AKC OPERATION SPECIFICATIONSs IN 
THESE EFFLUENT LIMITSs THE UkKGANISMS CONSIVERED ARE THOSE sHICH 
AKE ENTRAINED INTO THE PLUME CF ®rhICH MAINTAIN TREMSLL VES 
WITHIN TRE PLUME DURING CHLCRIRATICNe IW EACH INSTANCE TRE 
TIME COURSE OF EXPCSURKE CONCENTRATION Is VIVIDED INTU SMALL 
TIME INTERVALS» WEIGHTED MEAN CCNCENTRATICNS FOR SUCCESSIVELY 
LARGER TIME INTERVALS FOLLOBING INITIAL EXPOSURE ARE THEN 
CALCULATED. EXPOSURES RESULTING FROM RELEASES AT VARIOUS LEVELS 
ARE COMPARED EITHER GRAPHICALLY OR MATHEMATICALLY @IThH ACUTE 
AND CHRONIC WORTALITY TRRESFCL CS TC FINY THE FIGREST VISCHARGE 
CONCENTRATION THAT OGES NUT CAUSE MUORTALITYs THE THRESHOLOS ARE 
CERIVED FROM EXISTING TOXICITY DATA 4ND AKE DIFFERENT FOR 
MARLNE AND FRESHWATER ORGANISMS. THIS MtTHCO IS EASEC ON THE 
LATEST LITERATURE AVAILABLE ANC CAN INCURPORATE FURTFER DATA 
CONCERNING CHEMISTRY s TOXICITY s ANC BEHAVIOUR AS TREY BECOME 
AVAILABLE. TRE METHOD ALSO IS AMENAGLE TU CUUPLIAG #ITH MODELS 
GF CHEMICAL DISPERSICN ANC FPCPLLATICN SYNAMICS TC PERMIT MOKE 
COMPLETE ANALYSISe THIS APPRULACH SERVES TO PERMIT USE OF 
CHLORINE FOR GIOFOULING CONTRCL AT PUSER PLANTS» BHILE ENSURING 
THAT THIS USE @ILt NOT BE INIMICAL TO THE ENVIRONMENT. 


THE STATE SIOE OF THE SITING EQUATION - SOME CASE STUDIES 
RYANs Re Ge 
UeSe NUCLEAR REGULATORY COMMISSICNs wAsHINoTONs Dele 


THIS ARTICLE IS A BRIEF SURVEY UF STATC ACTIVITIES IN THE 
SITING OF NUCLEAR PRCDUCTIUN AKO UTILIZATICN FACILITIESs If 
CONSISTS OF MATERIAL GATHEREL BY TrL OFFICE OF STATE PROGRAMS 
IN CCNNECTICN WITH A STUDY CARRIED OUT IN ACCORDANCE ITH 
EFFICIENCY IN FEDERAL/STATE SITING ACTIUNS — OLETAILEOD STUCY 
PLAN (NUREG-O126)— WHICH BAS AUTHORIZES BY THE NUCLEAR 
REGULATORY COMMISSION (NRC) If SEPTEMBER 19766 TRE FINAL 
REPORT. IMPROVING REGULATORY EFFECTIVENESS IN FEDERAL /STATE 
SITING ACTICNS (NUREG-0195).+ BAS PRESENTED TO ThE NRC IN MAY 
1977. 


THERMAL SHOCK STUDIES ASSOCIATED #I1Th INJECTION OF EMERGENCY CORE COOLANT FOLLOWING A LOSS OF CUULANT 


ACCIOENT IN PWRS 
CHE VERTONs Re De 
OAK RIDGE NATICNAL LAGORATORYs CAK RICGEs TENNs 


THE THERMAL SHOCK RESULTING FROM INJECTION OF EMERGENCY CORE 
COQLANT FOLLOWING A LOSS OF CCCLANT ACCIUDiLNT MAYs UNDER CERTAIN 
CIRCUMSTANCESs+ RESULT IN PRCPAGATICN OF PREEXISTING CRACKS ON 
THE INNER SURFACE CF PRESSURIZED #ATER REACTOR (P8R) PRESSURE 
VESSELS. AT OAK RIDGE NATIONAL LABOKATORYs STUDIES BEING 
CONDUCTED IN CONNECTION WITre TRIS PRHOSLEM INCLUDE THE THERMAL 
SHOCK TESTING OF 5S33-MM-OD UY 241-¥M-I[0 sTEEL TEST SPECIMENS. 
FOUR EXPERIMENTS HAVE BEER CCNOUCTED THIS FARe TRE RESULTS HAVE 
REVEALED NO SIGNIFICANT ANOMALIES AND TEND TO VALIDATE with 
REASONABLE ACCURACY THE METHOOS OF ANALYSIS USED FOK PREDICTING 
THE BEHAVIOR OF PWR VESSELS UNDER THERMAL SHOCK CCNOITIONS. OUR 
ANALYSIS GF THE PWR INDICATES THAT IN PRESENT GENERATION 

AND FUTURE PBR VESSELS CRACK FRUPAGATION WILt NOT OCCUR AS A 
RESULT OF TRERMAL SHOCK. BUT IK CLLER VESSELS IT MAYs HOWEVER. 
IT APPEARS THAT A PRENUMENOK KAOeN AS 4ARM PRESTRESSING BILi 
PREVENT EXCESSIVE CRACK PENRETRATICH. 


THE REFLOODING PHASE OF THE LOCA IN PaerkS I+ CORE HEAT TRANSFER ANDO FLUID FLOe 


YAOIGAROGLUs Ge 
UNIVERSITY OF CALIFORNIAs BERKELEYs CALIF. 


THIS 1S THE FIRST CF TeC ARTICLES CN THe KEFLOODING PHASE OF 
THE LOSS OF COGLANT ACCIDENT (LOCA) IN PRESSURIZEC WATER 
REACTORS+ (THE OTHER ARTICLEs PART Lie IS SCHEVULED FOR VOL 
19% NOe 26) THES FIRST AKTICLE IS A GENLKAL DESCRIPTION OF CORE 
BERAVIOR DURING THE REFLOODING PHASE OF THE LOCAs A SUCCESSION 
OF HEAT TRANSFER AND TWO PHASE FLOW REGIMES MOVES ALONG THE ROD 
BUNOLE DURING REFLOODING OF THE CUREs PARAMETRIC RANGES AND 
OTHER FEATURES OF TRANSIENT KEFLOCCING EXPERIMENTS THAT HAVE 
BEEN CONDUCTED WITH ROD BUNOLES ANC IN SIMPLE SIKGLE CHANNEL 
GECMETRIES ARE TABULATED. EXPERIMENTAL FINUINGS ANO PARAMETRIC 
TRENOS ARE SUMMARIZED AND EXPLAINED. CORE HEAT TRANSFER AND 
HYORODYNAMICS ANALYSIS METHODS INCORPORATED IN EMERGENCY CORE 
COOLING SYSTEM EVALUATICK MCOLLS USED FUR LICENSING PURPOSES 
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ARE REVIEWED. AND THE wCRK CK WORE AUVANCED MUDELS THAT ATTEMPT 
TO ESTIMATE CORE FEAT TRANSFER COEFFICIENTS UN TRE GASIS OF 
CALCULATED LOCAL FLCW CONDITICAS IS NOTEDs 


19-1-3-345 INTERNATIONAL CCNFERENCE GN NUCLEAR SYSTEMS RELIABILITY ENGINEERING AND RISK ASSESSMENT 

HAGENs Eo We 

OAK RIOGE NATICNAL LABCRATORY+ CAK KIOGEs TENNe 
AN INTERNATICNAL MEETING CF SPECEALISTS CONCERNED WITH THE 
METHODOLOGIES FOR RELIABILITY ANALYSIS AND RISK ASSESSMENT WAS 
HELD IN GATLINBURGs+ TENNee JURE 20-245 19772 THEORETICAL AND 
APPLICABLE PRESENTATICNS TREATED STATc UF ThE Akt FECHNIQUES IN 
ANALYSIS ANC ASSESSMENTs FORK Tre MOST PART UTILIZING 
KEFINEMENTS BASED CN FAULT TREt STRUCTURE +s SEVERAL GENERAL 
CATEGORIES wERE IDENTIFIED + RCH THE 34 PAPERS WITh SEVERAL 
AUTHORS CLAIMING SOME AGILITY 4T TREATMENT OF CUMMON CAUSE 
FAILURES. 


LOFT EMERGENCY CORE-COULING SYSTEM EXPLRIMENTS - RESULTS FROM THE Li-4@ EXPERIMENT 

LEACHs Le Pe + YBARKONUOs Le Je 

IDAHO NATIGNAL ENGINEEK ING LAUORATORYs IDAHO FALLS» IDArtU 
RESULTS FROW EMERGENCY CCRKE CCCLING SYSTEM EXPERIMENTS IN THE 
LOSS OF FLUID TEST FACILITY ARL DESCRIGEVe THE EXPERIMENTAL 
RESULTS ARE PUT IN PERSPECTIVE oY CUMPARING THEM #ITH RESUTS 
FROM THE MUCH SMALLER SEMISCALE FACILITY AND PRETEST 
PREDICTICNS MADE WITH RELAP4/MLOS5S CUMPUTER CODEs EMPHASIS IS 
PLACED ON THE MOST RECEAT LCSS OF FLULO TEST NONNUCLEAR 
EXPERIMENTe OESIGNATEDO Li-4s IK WHICH Tre EMERGENCY CORE 
CUCLING BATER BAS INJECTED INTC TRE REACTOR INLET PIPE.» AS IT 
1S IN MANY COMMERCIAL NUCLEAR REACTURSse GENERAL SYSTEM GEHAVICR 
DURING THE CECOMPRESSIONs EMERGENCY CuRc CUUGLING &®ATER MIXING 
PHENOMENCNe AND EMERGENCY CCRE CCOLING WATER BYPASS ARE 
EVALUATED. 


19-1-4-43 


19-1-3-90 A SUMMARY OF SHALLOW LAND BURIAL CF RAVIUACTIVE BASTES AT CCMMERCIAL SITES BETWEEN 1962 AND 19766 @iTH 
PROJECT IONS 
HOLCCMBs We Fe 

UeSe ENVIRONMENTAL PROTECTICN AGERCYs WASHINGTONs DeCe 
THE UeSe ENVIRONMENTAL PRCTECTIUN AGENCY KEUQUESTED Tre SIX 
STATES HAVING COMMERCIAL SHALL CW LAND BURIAL FACILITIES FOR 
OTHER THAN FIGH LEVEL RADIOACTIVE WASTES TU PROVIDE INVENTORIES 
OF THE TYPES AND GUANTITICS OF WASTES JGURIED AT TRESE SITES. 
CUMPILATIONS AND INTERPRETATIONS OF Trice INVENTORIES ARE 
PRESENTEO IAN TABLES AND FIGUFESs* PROJECTIONS TO THE YEAR 2000 
ARE MADE AND COMPARED WITH CTHER PRCJCCTICNS CF TRE QUANTITY OF 
FUEL CYCLE AND NCNFUEL CYCLE #ASTES TO GE OCISPOSEL UF BY 
SHALLOW LAND BURIAL. THESE FRCOJECTIUONS ARE THEN CCMPAREU WITH 
THE ASSUMED AVAILABLE CAPACITY AND OPERATIONAL LIFE OF THE 
COMMERCIAL SITES. THE RESULTS CF THIS COMPARISON INCICATE THAT 
THE EXISTING SITES SHOULD HAVE ADEQUATE BURIAL CAPACITY UNTIL 
THE LATE 1990S. 





19-1-S-60 FOURTH INTERNATIONAL CONGRESS CF THE INTUERNATIONAL RADIATICN PROTECTICN ASSOCIATION 

JACOBS+s De Ge 

UAK RIUGE NATICNAL LABORATORYs CAK RIVGEs TENNe 
THE FOURTH INTERNATIONAL CONGRESS OF THE INTERNATICNAL 
RADIATICN PROTECTICN ASSOCIATICN WAS HELV IN PARIS+e FRANCEs 
APRe 24-305 19772 THE CCNGRESS ®AS HOSTEL GY THE SCCIETE 
FRANCAISE DE RAVICPROTECTICN ANU FAL AS ITS THEME "RADIATION 
PROTECTION — AN EXAMPLE GF ACTIUN AGAINST MODERN FAZARDSe* THE 
MEETING WAS ATTENCED BY APPROXIMATELY 1200 SCIENTISTS 
KEPRESENTING 25 CCUNTRIES AKO NUMEROUS INT ERNATICNAL 
ORGANIZATIONSe ALL BUT 14 UF TRE 222 PAPERS PRESENTED IN THE 30 
ORAL SESSIOAS ANDO ALL BUT 7 CF 119 PAPERS PRESENTED IN THE 7 
POSTER SESSIONS WERE DISTRIBUTED IK THE PRINTED PRCCEEDOINGS AT 
THE MEETINGe A BROAD SPECTRUM CF TOPICS #AS COVEREUs RANGING 
FROM MOLECULAR AND CELLULAR BICLOGY TO RADIOACTIVE WASTE 
MANAGEMENT AND EMERGENCY PLANS FOR NUCL CAR ACCIDENTSs 


89- 1-S— é6 ENVIRONMENTAL SURVEILLANCE FOR NUCLEAR FACILITIES 

MUELLER» De We ¢ SELBY+ Jeo Me + WAITEs De Ae i 

CORLEYs Je Pe | 

HARVARD UNIVERSITY.» BOSTONs MASSe / GATTELLE PACIFIC NURTHWEST ' 

LABORATORYs RICHLAND, WASH. 
ONE OF THE PRIMARY GOALS OF ERVIRKCAMENTAL SURVEILLANCE PROGRAMS 
IN TRE VICINITY OF NUCLEAR FACILITIES IS TO GUTAIN INFORMATION 
ESSENTIAL TC ASSESSING AND CCATRKCLLING DOSE RATES TO THE 
NE TGFBORING POPULATICNs EXPERIENCE HAS SHOWNs HCREVER, THAT 
ENVIRONMENTAL RADICNUCL TILDE CCACENTRATIONS ARE FREQUENTLY SO LO® 
AND SO VARIABLE THAT DOSE ESTIWATES MUST GE BASEC PRIMARILY ON 
IN-PLANT ANC EFFLUENT MEASUREMENTS+ COUPLED WITH SUITABLE 
CALCULATIONAL TECHNIQUES FOR EXTRAPULATING SUCH CATA TO THE 
GENERAL ENVIRGNMENT.s ALTHOUGH THE NUMGEK OF PATHBAYS GY WHICH 
EACH OF THE RELEASED RADIGNUCLIDES MAY ULTIMATELY REACH THE 
POPULATION ARE NUMEROUS AND CCWPLEX. IN MOST SITUATICNS THE 
PRIMARY CONTRIBUTORS TO THE PCPULATION DOSE wILt CONSIST OF NO 
MORE THAN SIX. RADIONUCLIDES MCVING THROUGH THREE OR FOUR 
PATHWAYS. CURRENT PROBLEMS ASSOCIATED WITH ENVIRONMENTAL 
SURVEILLANCE PROGRAMS INCLUCE (1) LACK OF A DEFINITION OF DE 
MINIMIS DOSE LEVELS FOR MEASUREMENT OR CALCULATICKNe (2) 
DEFICIENCIES EN QUALITY ASSURAKCEs OATA TREATMENTs AND SOURCE 
IMPACT DEFINITIONs (3) LACK OF PERIOVIC IN-JEPTH REVIEW AND 
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REEVALUATICK OF PROGRAMMATIC WKELDSs+ AND (4) LACK OCF SUFFICIENT 
RESOURCES ON THE PART OF STATc AND cuUCAL AGENCIES FUR PROVIDING 
AN INDEPENDERT CHECK CN THe CATA REPOKTSO S¥ NUCLLAX FACILITY 
OPERATORS. 


19-1-6-G1 AN EXPLOSION AKC FIRE OURING CCNVERSTICN UF LIGJID URANYL NITRATE TO SIO 
GRAYs Le We 
2AVANNAH RIVER LABURATORYs AIKENs SeCe 
OURING THE CCNVERSICAN OF MCL TER URANYL NITRATE TO SULIU URANIUM 
OXIOE AT THE SAVANNA RIVER PLANTs A HAPIO CHEMICAL REACTION 
OCCURRED IN A OENITRATGR ANC EAPELLED THe CUNTEWTSs INCLUDING 
COMBUSTIBLE GASESs+ INTO THE FaCCESS HOUMe Frt GASES IGNITED 
ANC CAUSED A GAS PRrASE EXPLUSICN AND Fikes AN CXCESSIVE AMOUNT 
OF ORGANIC MATERIAL CABOUT 120 LITERS OF TRIGUTYL PHOSPHATE IN 
TRE FORM OF URANYL NITRATE ADCUCT) HAD GELN UNINTENTIONALLY 
' TRANSFERRED +s ALONG WITH NURWAL PRCCLESS MATEMTALs TRROUGH Tau 
LVAPORATORS TU THE DENITRATCR. OURING HEATING OF THE DENITRATCR 
' CONTENTSs+ TRE ORGANIC MATERIAL DECOMPOSES KAPTOLY SBLTa#EEN 170C 
AND 210C+ EMITTING COMBLUSTIELE ANOS NONCOMUUSTIBLE GASES THAT 
EJECTED THE DENITRATOR CONTENTS INTU THE DENITTRATOR ROUMs THE 
GAS COLLECTED AT THe CEILING IN THE RUUM ANDO IGNITE eITH A LOe 
EXPLOSIVE FCRCEs TeO EMPLOYELS SUSTAINCO MINOR ILARJURKIESs AND 
THERE WAS ABOUT $230+4000 LAWACE TU THE GUILUING ARD CuUVIPMENT. 


tv-2-1-135 RISKS IN TRANSPORTING MATERIALS FCR VARIOUS ENERGY INOUSTRIES 
RHOADSse Re Eo + JORNSCNe Jeo Fe 
VATTELLE PACIFIC NORTHBEST LAUCKATORI Eas RICHLANOse WASH. 
BATTELLE PACIFIC NORTHWEST LAGLRATONItEs (PNLI Lo CURRENTLY 
CONDUCTING A RESEARCH PKCGRAM SPCASORLU UY THe ENERGY HL SEARCH 
AND DEVELOPMENT ADMINISTRATICN TG ASStLSS The RISKS IN 
TRANSPORTING ENERGY MATERIALSe THE USVECTIVe UF TRIS PROGRAM IS 
' TO USE A CONSISTENT METHCOOLCGY TC ASSESS THE RISKS CF 
; TRANSPORTING MATERIALS FOR ENERGY SYSTEMS WHICH ARE CURRENTLY 
' IN USE AND FOR THCSE WHICH ARE CLING VEVELUCPED OF PLANNED FOR 
; THE FUTURE. THIS ARTICLE BRIEFLY KeEVILws THE BACKGROUND OF RISK 
{ ASScSSMENT. DESCRIBES TRE RISK ASSESSMENT METHOUCL CGY USED IN 
PNL*S TRANSPORTATION SAFETY STLOIES PRUGRAMs SUPMARIZEDS TRE 
; WORK TO OATE*s AND OUTLINES FUTURE PRUGRAMS. 


19-2-1-153 ANS TOPICAL MEETING ON THERMAL FEACTCR SAFETY 
BUCHANANe Je Re 
OAK RIDGE NATICRAL LABCRKATORYs CAK RICGEs TONNe 

A TUPICAL MEETING ON THERMAL FEACTCHK SAFETY SPONSORED UY THE 
AMERICAN NUCLEAR SOCIETY #AS FELU IN SUN VALLEYs IDAnhUs JULY 
3i-AUGse 4 1977. PRESENTED wt Re 120 PAPCRS CN THE FCLL OWING 
TOPICS — PROBABILISTIC METHCUS+ COMMUNICATING KEACTUR SAFETY» 
REACTOR SAFETY RESEARCH AKD LICENSINGse PLANT OLACNOSTICos 
OPERATIONse RESPONSE TO ACCICENT CUNDITIONSs PRELVENTICNse AND 
MITIGATION CF ACCIDEAT CCROITICNS+s UNJVEKSTANDING TRE NUCLEAR 
STEAM SUPPLY SYSTEM (NSSS) RESPCNSE TU DESIGN BASIS EVENTS. 
CONTAINMENT AND PLANT DESIGH AGAINST CATERNAL HAZARUS+ ANO FUEL 
BEHAVIOR. FISSION PRODUCT BLHAVICK, ANDO RUSEARCH CN CORE 
MELTOOWN. ONE THIRO OF TRE PAPERS &CRE UN THE NSSS RESPONSE TO 
DESIGN BASIS EVENTS. BITH EMPRASIS CN THE LOSS UF CLOLANT 
ACCIDENT. A BRIEF REVIEW OF THE MEETING HIGHLIGHTS 15 
PRESENTED. 


VRANIUM OXIDE 


19-?-2-160 THE REFLOOOING PHASE OF THE LOCA IW PakS Ile RESET TINe AND LIQUID ENTRAINMENT 


ELIASs Eo + VYADIGAROGLUs Ge 
UNIVERSITY OF CALIFORNIA AT GERKELEYs GERKELEYs CALIF s 
SURFACE REBETTING AND LIGUILO CROPLET ENTRAINMENT PLAY AN 
IMPURTANT ROLE IN THE ANALYSIS CF THE REFLCODING PRASE GF THE 
LOSS OF COOLANT ACCIDENT IN PRESSURIZLO BATER REACTURSse THE 
DEFINITIONS AND THE VARICUS IATERPRLTATIONS GIVEN TO TRE 
| REWETTING TEMPERATURE AND THE REWETTING MECHANISMS UF THE FUEL 
ROOS ARE OISCUSSED. PUBLISHED WCDELS OF THE AXIAL CONOUCTION 
CONTROLLED REWETTING PROCESS IACLUDE UNE DIMERSICRAL SULUTIONS 
IN TeO AXIAL REGICASe ONE OIMERSTICNAL SULUTIONS IN THREE AXIAL 
REGIONS WITH OR WITHOUT PRECURSCRY COULINGs ONE AND TWO 
UILMENSTONAL NUMERICAL DIFFERENCE TECHNIQUES USING TEMPERATURE 
DEPENDENT HEAT TRANSFER COEFFICIENTS + AND ANALYTICAL TWO 
DIMENSIONAL SOLUTIONSe THE BASIC PHYSICAL ASSUMPTICNS AND THE 
NUMERICAL VALUES ASSIGNED TC TRE VARKIGUS PARAMETERSs AS WELL AS 
EMPIRICAL REWETTING CORRELATICNS, ARC DISCUSSED. THE PHYSICAL 
MECHANISMS FOR LIGUIO OROPLET ENTRAINMENT AND ANALYTICAL 
FORMULATIONS OF THE CRITICAL GAS VELOCITY AND OF TRE OROPLET 
CIAMETER AT THE ONSET OF ENTRAINMENT ARE REVIEWLOe 


19-2-2-176 iwR FUEL BEHAVICR RESEARCH IK TRE FECEKAL REPUGLIC CF GERMANY 
FISCFER. Me + OSBORNEs Me Fe 

GESELLSCHAFT FUR KERNFORSCHUNGs KARL SRUNEs FEVERAL REPUOLIC OF 

GERMANY 
CONCURRENT wiITh THE OEVELOPMENT IN THE FEDERAL REPUBLIC OF 
GERMANY OF LARGE LIGHT BATER REACTORS FOR ELECTRIC POWER 
PRODUCTION. A BROAD PRUGRAM FOR INVESTIGATING THE SAFETY 
ASPECTS OF LARGE PCRER REACTCAS HAS BEEN ESTABLISFEU. THIS 
REVIEW IS CONCERNED SPECIFICALLY BITH THE BEHAVICR CF THE FUEL 
ROOS AND BUNDLES UNDER VARIOUS ACCIDENT CONDITIONSs SUCH AS A 
LOSS OF COOLANT ACCIDENTs AN AATICIPATED TRANSIENT wiTHOUT 
SCRAM,. AND A POWER COOLANT MISMATCH. THE PROPERTIES AND 
DEFORMATION CHARACTERISTICS CF TRE ZIRCALUOY CLALOING DURING 
TEMPERATURE TRANSIENTS IN STEAW ARE INVESTIGATEUs ESPECIALLY 
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WITH RESPECT'TO THEIR INFLYVENCE CN mUD FAILURE (RESULTING IN 
FISSION PRODUCT RELEASE) AND FCSTSHUTOUaN COCLAGILITY (wHICH IS 
IMPORTANT IN AVOICING COKE MEL TCOa#N) + EXPERIMENTAL AND 
THEORETICAL EFFORTS ARE CLOSELY CCURUINATCOs WITH THE OBJECTIVE 
BEING TRE DEVELUPMENT OF THe VERIFIED ANALYTICAL WCUELS NEEDEC 
TO RELIABLY PREDICT FUEL BEFAVIGR UNLER ANY SPECIFIC SET OF 
CONDITIONS OR SEQUENCE OF EVENTS. 
19-2-4-1990 EFFECT OF ENGINEERED SAFETY FEATURES ON THt RISK OF HYPUTHETICAL LMFGR ACCIDENTS 
CYGULSKISe Pe 
BATTELLE COLUMBUS LABORATORIt s+ COLUMGUS+ OHIO 
THE RISKS OF HYPOTHETICAL CLRE OFSRuUPTivt ACCIDENTS IN 
LIQUIb METAL CCOLED FAST GReEOER REACTURS aentICH INVCLVE MELT 
THROUGH CF TRE KEACTCR VESSEL 48E CUMPAKcCO FOR TaO PLANT 
VESIGNS — ONE CESIGN WITHCUL SFECIFIC PRUVISICNS TC ACCUMMODATE 
SUCH AN ACCICENT AND THE UTFER JVESIGN WITH AN EX=vesSet CCRE 
CATCHER AND A CAVITY HOT LINERese THE APPROACH TO KISK ANALYSIS 
USEVD IS THAT DEVELCPED IN THE REACTOR SAFETY STUDY ( ®ASH-1400)6 
SINCE TRE PROBAGILITY CR CCCURRENCE OF SUCRr AN CVENT HAS NOT 
BEEN EVALUATED. HOWEVER. INSIGHT INTC Tit POTENTIAL RISK IS 
GAINED CNLY ON A RELATIVE GASISe TRE PRINCIPAL CONCLUSIONS OF 
THIS STUDY ARE — (1) ADDING A CORE CATCHER HOT LINER REDUCES 
THE PROMASILITY GF ACCIVENTS HAVING MAJOR CONSEULENCESs (2) THe 
DEGREE TO WHICH HOT LINER CCKE CATCRERK SYSTEMS CAN REDUCE THE 
RISK OF MELT THROUGH ACCIDENTS IS CIMITEO BY THE FAILURE j 
PROBABILITY CF THESE SYSTEMS+ (3) FRACTIUNAL RAUIOACTIVE 
KELEASES TO THE ENVIRONMENT IN THE LIQUID METAL CCCLED FAST 
BREEDER REACTOR ACCIOENTS CCNSIVERKED ARC COMPARABLE TO THOSE 
FROM THE LIGHT WATER REACTURS EVALLATED IN WASH-14006 (4) SINCE 
SODIUM CCNCRETE REACTICNS ARE 4 UOCMINANT ORIVING FOKCe BVURING ' 
THE ACCIDENTe THE INTEGRITY OF THE CAVITY LINER IS AS IMPOCRIANT 
AS THE FUNCTION OF THE CORE CATCRKERs (5) TRERE MAY GE OTHER 
ACCIDENTS OR PATHS TO RADIOACTIVE weELEASES THAT ARE NOT 
AFFECTED BY THE ADDITION UF A FCT LINER CORE CATCFERS 
L9-2-3-205 PARAMETERIZATICNS FOR RESUSPENSICN ANC FUR WET AND ORY DEPOSITION OF PARTICLES AND GASES FOR USE IN 
KADILATIUN DOSE CALCULATIONS 
SLINNe We Ge Neo 
UREGON STATE UNIVERSITY s CORVALLISs+ CREG. 
SOME COMMENTS ARE PRESENTED ASCUT MLTHOUS AND ACCURACIES OF 
PARAMETERIZING PRECIPITATICN SCAVENGINGs: JRY VEPOsSITIONs AND 
RESUSPENSION FOR USE IN GUTH ACCIDENTAL ANDO LCNG TERM AVERAGE 
RADIATICN DCSE CALCULATICNS« TRE PRESENTATIUN EMPRASIZCS @&Ts 
ORYs AND RESUSPENSION VELOCITIESs THE ACCURACIES CF TRESE 
PARAMETERIZATIONS CECREASE wlth ATTCMPTS TU OUGTAIN INCREASING 
TIME RESOLUTIONe ANNUAL AVERACE ESTIMATES FOR THE WET 
DEPOSITION VELOCITY ARE KNC&¥N TO WITHIN A FACTOR CF ADOUT 2 TO 
Se SIMILARLY s+ ANNUAL AVERAGE cSTIMATES FOR TRE JURY DEPOSITION 
VELOCITY ARE KNOWN TO WITHIN A FACTUR OF AQUUT 2 TC Se EXCEPT 
WHEN THEY APPLY TC SUGMICRON PARTICLES ANU SLIGHTLY REACTIVE 
GASES DEPOSITING CN VEGETATICNs IN THESE CASES TRERE IS AN 
ORDER UF MAGNITUDE UNCERTAINTY OR MUREs ASSUCIATEDO wlTH THE 
KE SUSPENSION VELOCITY PARAMETERIZATIUN UF RESUSPENSIONs THERE 
ARE MANY OROERS OF MAGNITUDE VURCERTAINTY«s FURTHER RESEARCH ANC 
ANC ALTERNATIVE FORMULATICNS FCR vOSE CALCULATIONS ARC ENCOURAG 
AND ONE ALTERNATIVE IS UUTLINEC. 





t9-2-5-229 EFFECTS OF RAINSTORMS AND RUNOFF CN CONSEQUENCES OF ATMOSPHERIC RELEASES FROM NUCLEAR REACTOR ACCIVENTS 

RETCHIEs Le Te ¢ BROWNe We Oe  WAYLANUs Jo Ke 

SANDIA LABORATURIES + ALBUQUERQUE + Ne MEXe 
A PRELIMINAFY MODEL DESCRIGING TRE EFFECTS OF #AShOUT AND 
RUNOFF ON THE CONSEQUENCES UF A NUCLEAR REACTCR ACCICENT IS 
PRESENTEDe THE MOST IMPORTANT KEw FLATURE UF THIS STRUCTURED 
MOVEL RELATIVE TO THE MODEL DESCRIEED IN REPORT @ASH-1400 IS 
THE SPATIAL STRUCTURE OF RAINSTORMS AND RUNUFF CONSISTING OF 
FOUR LEVELS OF RAIN INTENSITY THAT ARE NORMALIZEO BY HAIN-GAUGE 
VATAs THE PREDICTED CONCENTRATICNS UF RADICACTIVITY AND 
RESULTANT HEALTH CCNSEQUENCES CF TRC STRUCTURED MODEL ARE 
COMPARED TO THOSE OF THE MOVEL IN &®ASH-1400 FOR SIMPLIFIEO 
RAINSTORMS WITH FIXED METEORCLCGICAL CONDITIONS AND FOR AN 
ACTUAL RAINSTORM.,. RUNOFF ANDO Tre SPATIAL STRUCTURE OF THE RAIN 
IN THE NEW MODEL CAN RESULT IN HEALTH CUNSEQUENCES THAT ARE 
SIGNIFICANTLY OLFFERENT FROM TECSE UF THE #ASH-1400 MODEL « 


19-3-1-269 ENERGY INVESTMENT IN NUCLEAR PCe®ER PLANTS 
MAYS+ Ge Te 
OAK RIDGE NATIONAL LABURATCRYs CAK RICGEs TENNe 
THE ENERGY INVESTMENT IN TEKMS VF ELECTRICAL ANDO THERMAL ENERGY 
REQUIREMENTS FOR NUCLEAR POWER PLANTS IS EXAMINEC. TRE TOTAL 
LIFETIME ENERGY INPUTS KEQUIRED FOR A 1LU00-MB(E) PLANT BASED 
ON A 30-YEAR PLANT LIFETIME ANC 0475 PLANT FACTOR ARE PRESENTED 
FUR SEVERAL PRESSURIZED WATER REACTCR (PWR) AND BCILING WATER 
REACTOR (68R) SYSTEMSe TwO FIGr TEMPERATURE GAS COULED REACTOR 
(HTGR)? SYSTEMS+ ANDO ONE HEAVY BATTER REACTOR (HwR) SYSTEMs THE 
ENERGY ANALYSES REVIEWEO HERE FAVE DEMONSTRATED THAT THE ENERGY 
EXPENDITURES FOR THE VARIOUS REACTOR SYSTEMS ARE VERY MUCH LESS 
THAN THE ENERGY PRODUCED BY THE REACTORS ANO THAT THE INITIAL 
ENERGY INVESTMENTS ARE RECOVERED IN A SHORT TIME AFTER STARTUP 
SEVERAL MONTHS TO 2 YEARSe TRE ENERGY REQUIREMENTS ASSOCIATED 
@ITH THE INOIVIOUAL PROCESSES» SUCH AS MININGe ENRICHMENT>s 
CONSTRUCTIONs ANO WASTE ODISPCSAL» ARE TAGULATED FCR Two 
OLFFERENT FUEL CYCLES FOR A Pak ANC A GwRe TRE ENRICHING 
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PROCESS IS BY FAR THE LARGEST COMPUCNENT UF THE ELECTRICAL 
REQUIREMENTS+ REPRESENTING &¢S TO GU PERCENT OF THE TOTAL 
ELECTRICAL ENERGY INVESTMENT. Tet ENERGY USED IN CCNasTRUCTING 
ANO OPERATING THE REACTOR CCNSTITLIcCS Titt LARGEST SINGLE 
INVESTMENT OF THERMAL ENERGY, FEPRESENT ING 50 PERCENT OF THE 
TOTAL THERMAL ENERGY REQUIREMENTS. 

RESULTS OF SEVERAL ANALYSES ARE EXAMINED ANU COMPARISONS MADE 
BETWEEN NUCLEAR POWER PLANTSs 4 CCAL PLANTs ANO A SCL AR THERMAL 
CONVERSICN PLANT. 


19-3-1-231 FIFTH NRC WATER REACTOR SAFETY Ki SEARCH INFORMATION MEETING 

COTTRELL» We Be 

CAaK RIDGE NATICNAL LABLRATCRY»s CAK KIOGLs TENNe 
THis ARTICLE SUMMARIZES THE FIFTH #ATERK KEACTCR SAFLTY 
RESEARCH INFORMATION MEETING. SPONSORtO UY THE NUCLEAR 
REGULATCRY COMMISSION*®S OILVISICN CF REACTUA SAFLTY RESEARCH ANDO 
HELO AT THE NATIONAL GUREAU CF STARDARUSs+ GALITHULRSBURGs MDes 
NOVe 7—LEctG77e PRESENTED AT TRE MEETING wLkE 126 PAPERS VIVIDED 
AMONG THE FOLLOWING FIVE RESEARCH PKUGRAM AREAS - (1) LUSS OF 
COOGLANT ACCIOENT STUDIESs (2) MCTALLURGY AN) MATERIALS RESEARCH 
PROGRAM. (3) FUEL BLHAVIGR KESEAKCH PROGRAM, (4) ANALYSES 
DEVELOPMENT PROGRAM, AND (5) KEACTUR OPLRATIONAL SAFETY 
PROGRAM. IN ADOITICNse THE MEETING INCLUYVED NUMEROUS WORK SHOPS 
ON SELECTED TOPICS+e AMONG THC MANY PRESENTATIONS wERWw SIX 
INVITED PAPERS ON SAFETY ReEScARCr IN SEVERAL FOREIGN COUNTRIES 
AND NUMEROUS PAPERS CN RKESEARCr SPCNSURLU EY THE ELECTRIC POWER 
RESEARCH INSTITUTE s FROM ALi TRIS *0kKe THE EVIDENCC CONTINUES 
TO MOUNT REGARDING THE EXTENT CF TRC CONSERVATIVE APPROACH TO 
NUCLEAR SAFETY THAT [S TAKCN IN THIS CUUNTRYs 


89-3- 1- 292 *ATER REACTOR SAFETY RESEAKCH FRCGRAM - APPLICATION OF RESEARCH RESUTS 
TUNGs be Se 
NUCLEAR REGULATORY COMMISSIONs #ASHFINGTUNs Uele 
CEOLTOR'S NOTE — THE FCLLOWING ARTICLE WAS ACAPTED FRUM A PAPER 
PRESENTED BY ORe Le Se FONG AT TRE FIFTH wATER REACTOR SAFETY 
RESEARCH INFCRMATICN MEETING (SEE PRECEVING ARTICLE). IT 
DESCRIBES TRE PHILOSOPHY BEHINU THE NRC WATER REACTOR SAFETY 
RESEARCH PRCGRAMs WHILE HIGFLAGHTING THE ACCUMPLISHMENTS OVER 
THE PAST YEAR (NOMINALLY FY 1977)4 FUR PERSCNS DESIRING MCRE 
BACKGROUND INFORMATICNs ODke TCNG COAUTHORED (wITRr Ge Le 
BENNETT) A COMPREFENSIVE REVIiw OF THE NRC WATER REACTOR 
SAFETY RESEARCH PROGRAM. WHICH WAS PUBLISHED ‘IN NUCLEAR SAFETY 
1841) — I-39 C1977)2) 


19-3-1t-297 NUCLEAR STANDAROS IN THE FEOCERAL REPUBLIC OF GLRMYANY — THE DIN NUCLEAR STANDARDS 


BECKER. Ke 

FEDERAL REPUBLIC OF GERMANY 
WITHIN THE NUCLEAR TECHNOLOGY STANOARUS COMMITTEE (NKtE) OF THE 
GERMAN STANDAROS INSTITUTE (0IN)+ AVOUT 40 #ORKING GROUPS WITh 
SOME 400 EXPERTS» REPRESENTING LICENSING ANU INSPECTION 
AUTHORITIES» MANUFACTURERS» UTILITIES+s ANU OTHER INTERESTED 
PARTIESs+s HAVE DEVELOPED ALMCST 109 NUCLEAR STANDARDS ANO ORAFT 
STANDARDS. THE MAIN AREAS OF ACTIVITY ARE CUAMUNICATIVE 
PRINCIPLESs+ RADIATION PROTECTICN TECHNOLOGY, THE FUEL CYCLEs 
ANDe MOST IMPORTANT. REACTOR SAFETY 44ND TECHNOLOGY. CFFORTS IN 
THIS AREA ARE CLOSELY CCNNECTEC WITh THOSE OF THE MORC RECENTLY 
LSTABLISHED SEMIGOVERNMENTAL NUCLEAK TECHNOLOGY BOARD (KTA)Ds» 
WHICH IS IN CHARGE OF COORDINATING AND APPROVING EASIC NATIONAL 
REACTOR SAFETY STANDAROS. INTERNATICNAL NKE ACTIVITIES FOCUS CR 
SERVING AS THE NATELORAL CCUATERPART FOR THE INTERNAT TIONAL 
ORGANIZATION FOR STANDARDIZATICN*S (150°S) NUCLEAR TECHNOLOGY 
COMMITTEE (TC8S) +6 BHOSE SECKETARIAT HAS KECCNTLY GLEN 
TRANSFERRED FROM THE AMERICAN RATIONAL STANDARVUS INSTITUTE 
(ANSI) TO DIN/NKE's THE SCOPE, PROGRESS» AND PROGLEMS GF NUCLEAR 
STANDARDS WORK OURING THE PAST FEw YEARS IN THE FEOLRAL 
REPUBLIC OF GERMANY ARE GRIEFLY DESCRIBEDs 


19-3-2-305 PROBABILITY AND RISK ASSESSMENT - THE SUGJECTIVISTIC VIEWPUINT AND SUML 
APOSTOLAKISs Ge 

UNIVERSITY OF CALIFORNIAs COS ANGCELESs CALIF. 
THE PURPOSE OF THIS PAPER IS TC IARVESTIGATE THE PRILOSCPHICAL 
BASIS FOR TRE USE OF THE CONCEPT OF PROLAGILITY IN RISK 
ASSESSMENT STUDIES. IT IS AKGUED TRAT THE SUGJECTIVISTIC 
INTERPRETATION OF PROBAGILITY (Lees PRUBAGILITY AS A MEASURE 
OF DEGREE OF BELIEF) [IS THE APFRUPRIATC FRAMEWORK FOR SUCH 
STUDIES. THE RELATIONSHIP BETHELN RELATIVE FREQUENCY AKO 
SUBJECTIVE PROBABILITY [S EXAMINEOs AND THE IMPORTANT CONCEPTS 
OF COHERENCE AND EXCHANGEAGILITY ARE VISCUSSEDs FINALL Ys THE 
IMPLICATIONS OF ADOPTING THE SUSJECTIVIaTIC INTERPRETATION ARE 
INVESTIGATEOs AND SOME SUGGESTICNS STEMMING FROM The 
REQUIREMENT OF COHERENCE ARE GIVEN. erHICh ARE USEFUL @HEN LOW 
PROBABILITIES OR FREQUENCIES ARE ASSESSEUs 


19-3-2-316 CLINCH RIVER BREEDER REACTOR PLART SAFETY STUDY 
PIPER, He Be + CONRADIs te Le *# BUPL+ Ae Re 
WOUDse Pe Je  LEAVERs De Eso We 
PROJECT MANAGEMENT CCRPORATICNs CAK RIUGLE+ TENNe 4 BESTINGHOUSE 
ELECTRIC CORPORATIONse MONRCEVIiLEs PAs 4 SCIENCE APPLICATIONSs 
INC es PALO ALTO. CALIF. 
THIS ARTICLE PRESENTS A REVIE® ANU OISCUSSION OF THE 
OBJECTIVESs METHODS. TECHNIGUESs ANO RESULTS OF A SAFETY STUDY 
THAT WAS CONDUCTEO FOR THE CLINCH RIVER GREEDER REACTOR (CRBER) 


COMMITTEE 


SUGGESTIONS 





' 


PLANT. THE C@YECTIVES CF THe STUCY wtkE (1) TC PACVIVE A 
REALISTIC ASSESSMENT OF ACCIDENT Ki sks TO THE PUELIC 

ASSOCIATED @#ITH UPEKATICN GF TRE CkCRe (2) TU PLACE THOSE 
IDENTIFIED RISKS IN PERSPECTIVE with CTHER LOCAL SCCTETAL 
RISKSe AND (3) TO AIC IN VETERMINING #HeETHER ACCELOENT RISKS 
FRCM THE CRBR ARE COMPARABLE TC THCSE OF PREVIOUSLY LICENSED 
REACTORS. 

ACHIEVEMENT OF THE CBYECTIVES CF TRIS STU¥UY HAS REGUIKED 
IDENTIFICATION OF SIGNIFICANT CSNTRIGUTURKS TO RiSK IN A LOGICAL 
AND ORDERLY MANNER. CCNSICErATICN Cr A COMPREFENSIVe SET OF 
ACCIDENT INITIATORSe INCLUSICN CF EXPERIENCE UATAs RELAANCE CN 
PROVEN METHCCS AND TECHNIUUESs EVALUATION OF A wIDE RANGE OF 
RADICNUCLIDE RELEAStS AND ASSCCIATEV HEALTH CFFECTS+e ANU 
UTILIZATION OF EXPERIENCED kISK ANALYSTS ARE THE SALIENT 
CLEMENTS EMPLOYED IN THE SYSTEMATIC APPKCACH TU Tris sTUDYe 
THIS» TOGETHER wITH HEAVY RELIANCE. UN EXPERIENCE GAINED DURING 
YEARS OF LWR DESIGNs LICENSINGs ANC CPEKRATIUNs PROVIDES ' 
REASCNAGLE ASSURANCE THAT THE STULY ObJcCCTIVES HAVE BEEN 
ACHIEVED. 

THE RESULTS CF THE CRBER PLAART SAFETY sTU¥UY INUICATE THAT THE 
RISK ARISING FROM THE OPERATICN GF THE CRUR PLANT Is SMALL IN 
COMPARISON TO OTHER LOCAL SCCIETAL KISKS ANU THAT THE RISK FROM 
Tit CRBR PLANT IS CUMPARABLE TC THE RISK FROM PREVIOUSLY 
LICENSED NUCLEAR POWER PLANTS+ AS IOENTIF IED IN THE REACTOR 
SAFETY STUDY. 





& 2-3-3-330 REL TABILITY OF C-C PCWER SUPPLIES 

HAGENs Eo We 

UAK RIOGE NATICNAL LABURATORYs CAK RIDGEs TENNe 
THE RELLABILITY OF THE U-C PURER SYSTEM IN NUCLEAR PLANTS ANDO 
THE AVEQUACY OF THE NUCLEAR KEGULATCRY CUMMISSIUN (NRC) 
REGUIREMENTS FOR THIS SYSTEM FAVE BLEN sureSTIONED BY SAFETY 
ANALYSTSe CONCERN WAS EXPRESSED THAT FAILURE OF TRE O-C SYSTEM 
WOULD CONCURRENTLY ISOLATE TRE PLANT FROM THE EXTERNAL A-C 
POWER GRIDs THE ON SITE EMERGENCY A-C SYSTEMs THE CONTROL 
FUNCTIONS ASSUCIATED WITH TURBINE OKIVEN PUMPSs AND ALL PROCESS 
INODICATICN AND RECCROING FUNCTACNSs #iITH TRE RESULT THAT 
KE MOVAL OF DECAY HEAT WITHOUT FUEL ANJZUR CONTAMINATED DAMAGE 
MIGHT NOT BE POSSIBLE. TRIS ARTICLE OQUTILINES THE PUSTULATED 
SCENARIGs REVIEWS THE TECHNICAL BACKGROUNU ON TRE CESIGN AND 
CRITERIA FOR O-C POWER SYSTEMS AS BELL AS THt GPERATING 
EXPERIENCE WITH SUCH SYSTEMSs ANC FRESENTS THE NRC STAFFY*S VIEW 
AND POSITIONese IT FURTHER DELINEATES THE SAFETY SIGNIFICANCE OF 
SUCH FAILURESe THE BASIS FCR Tre STAFF*S VIEW ON Tre LIKELIHOOD 
OF THE POSTULATED SCENARIO+s ANRC A FROPOSAL FUR ADDOITICNAL 
TECHNICAL STUDIES. 


eer 


19-3-4-339 THE SCOIUM LOOP SAFETY FACILITY 

GARTSIDEs Ce Ke + BEZELLAs We Ae + THUAPSINe De He 

LENNOXs+ De He + TESSIERs Je be 

AKGONNE NATIONAL LABGORATORYs ARGCNNE® ilies 
AS THE ONLY FACILITY IN THE UNITED STATES CAPABLE OF CONDUCTING 
SAFETY TESTS ON RELATIVELY LAKGEs FULL LENGTH LIGUID METAL FAST 
BREEDER REACTOR (LMFER) FUEL ASSEMBLIES AT STEADY STATE POSER 
LEVELSe THE SOOIUM LCCP SAFETY FACILITY (SLSF) IS AN IMPORTANT 
PART OF THE LMFER SAFETY PRCGRAM. THE IN PILE EXPERIMENTS THAT 
BEGAN IN SEPTEMBER 1975 IN TRE ENGINEERING TEST REACTOR (ETR) 
ARt PROVIDING DATA NEEDED FOR ASSESSMENT OF CRITICAL SAFETY 
QUESTIONSe PRESENTED IN THIS ARTICLE ARt VESCRIPTICNS OF THE 
FACILITYse LTS EXPERIMENTAL CAPAJILITIESs AND THE OVcCRALL 
RESEARCH PROGRAM. 


19-3-S-340 NIGH LEVEL NUCLEAR WASTE MANAGEWERT IN THE JNITED STATES —- A TIME FOR DECISIONS 

MALAKOs Jeo Co 

NUCLEAR REGULATORY COMMISSIONs WASHINGTONs Dele 
SINCE THE LATE 1950S+ KNOWLEDGEABLE EXPERTS HAVE INSISTEO THAT 
TECHNOLOGY EXISTS FOR THE SAFE OISPCSAL OF HIGH LEVEL 
RADIOACTIVE WASTES BUT THAT A WEANS FOR SAFE DISPOSAL HAS YET 
TU BE DEMONSTRATED. SAFE DISPUSAL CF THESE WASTES Is The 
PRINCIPAL PUBLIC CONCERN ASSOCIATED WITH THe USE CF NUCLEAR 
POWER. THE ABILITY OF INOUST&Y CR GUVERNMENT TO SOLVE THIS 

-' PROBLEM HAS BEEN QUESTIONED 6Y MANY. oO0ME CRITICS ARE DEMANDING 

THAT LICENSING OF NUCLEAR POSER PLANTS GE SUSPENDED UNTIL SAFE 
AND EFFECTIVE DISPOSAL GF HIGH LEVEL RAVIUACTIVE WASTE HAS BEEN 
DEMONSTRATED. AN INTENSEs CCOROINATEDs, AND WELL FUNDED FEDERAL 
EFFORT TO SCLVE THIS PROBLEW IS UNCER WAYs NOw SCME DECISIONS 
ARE NEEDED. 


19-3-6- 369 THREE YEARS OF PHENIX OPERATION 
MEGYs Jeo Me Pe + CONTE. Fe + GCODETs+ Jeo Le 
COMMISSARIAT A L* ENERGIE ATOMICUEs SCALAYs FRANCE 

PHENIX IS A 250-MW(E) SODIUM CCCLED PRUTOTYPE FAST BREEDER 
REACTOR+s WHICH WAS BUILT BY THE FRENCH ATOMIC ENERGY COMMISSION 
AND ELECTRICITE DE FRANCE AND HAS BEEN IN COMMERCIAL OPERATION 
SINCE TRE SUMMER CF 1974. TRIS ARTICLE XEVIEWS TRE UPERATIONAL 
HISTORY OF PHENIX» WHICH MAY BE DIVIDED INTC TwO PHASESse THE 
FIRST 2 YEARS» BEING RELATIVELY TROUGLE FREEs PERMITTED THE 
AAASSING OF IMPRESSIVE CPERATICNAL STATISTICSs OURING TRE THIRO 
YEAR. WHEN COMPONENT FAILURES #ERE EXPERIENCED AND @#HEN THE 
REACTOR BAS OPERATED wITH ONE LCOP CUT OF SERVICEs VALUABLE 
INFORMATION ON PLANT MAINTENARCE @#AS UBTAINEDe CPERATING CATA 
ARE ALSO GIVEN FOR THE FIRST 3 YEARS UF OPERATIONs 
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FRENCH SAFETY STUDIES OF PRESSURIZEC *@ATER REACTORS 

RINGCTs Ce 
ADJOINT AU CHES OU SERVICE D*ETUVES TECHNIQUES DE SUKETA NUCLEARE 
FRANCE 


SINCE TRE FRENCH ARUCLEAR PRKCGRAM IS GASCU MAINLY CN PRESSURIZED 
WATER REACTORS (PWRS)s wITH 252300 MalE) UNJER CCASTRUCTICNe 
MOST OF THE NUCLEAR RESEARCr AND DEVELUPMENT IN FRANCE IS 
DEVOTED TO THE SPECIFIC SAFETY PRCELEMS OF PwKSe THIS ARTIC E 
IS A BRIEF REVIEW OF THAT PROGRAM, wHiCe IS CURRENTLY FUNDED AT 
AGOUT $35 MILLION CIN UsSe COLLARS) PLR YEAR. THE PRINCIPAL 
AREAS OF RESEARCHs AS DISCUSSED HERLs INCA UDE FUEL ELcMENT 
BEFAVIORse TRE PRIMARY SYSTEMs PROBAUILITY STUVILS+ AND 
RADIOLOGICAL SAFETY STUDIES. 


ANS EXECUTIVE CCNFERENCE ON SAFEGUARDS 
JENKINSs Je De 
OAK RIDGE NATIONAL LABURATORYs CAK RiQGE, TENNe 


THE AMERICAN NUCLEAR SOCIETY EXECUTIVE CCNFERENCE ON SAFEGUARUS 
IS REVIEWED. THE MEETINGs wHICH WAS HOLY CN CCTs LO-19s 1GT7s 
AT HYANNISs+ CAPE CCDs MASSes FEATURED PAPERS ON INTERNATICNAL 
SAFEGUARDS BY BOTH UseSe GUVERNMENT REPRESENTATIVES ANO A NUMBER 
OF FOREIGN SPEAKERSse UeSe DCMESTIC SAFEGUARDS ISSLESe BHICH 
INCLUDED PRCBLEMS INVOLVING PrYSICAL PROTECTION ANDO MATERIAL 
CONTROL AND ACCOUNTABILITYs BERE ALSU DISCUSSED BY 
REPRESENTATIVES FROM THE NUCLE4R REGULATORY COMMISSION AND 
INDUSTRY. IT BAS GENERALLY AGREED EY ALL SPEAKERS ACOKESSING 
THE INTERNATIONAL SAFEGUARDS ISSUE THAT MULTINATICNAL TREATIES 
ANO CONTROLS (AS CPPCGSED TC UNILATERAL AU RCC AGREEMENTS) WERE 
THE PREFERRED ROUTE TO PRULIFERATICN RESISTANT NUCLEAR CCP MERCE 
AND THAT THE INTERNATIONAL ATCHIC ENERGY AGENCY BAS THE COGICAL 
BOOY TO AOMINISTER AND OVERSEE THE wEUVUIREO INSPECTICNS. 

TRERE WAS SCME DIVERGENCE OF OPINION GETWEEN THE FOCKEIGN AND 
UeSe PARTICIPANTS ON THE ISSUE OF PLUTUNIUM RECYCLING, THE 
FORMER GROUP ASSUMING THAT THE INTERNATIONAL SAFEGUARUS SYSTEM 
®OULD HAVE TC CONFROAT THE FRCELEMS ASSUCIATED wITh PLUTONIUM 
RECYCLING DIRECTLYs AND THE UsSs SPEAKERS HELD CUT THE HOPE OF 
A LESS PROLIFERATION PRONEs ANC FENCE MURE EASILY SAFEGUARDED, 
FUEL CYCLE. ON DOMESTIC SAFEGUAHDS TOPICS+ SPEAKERS FROM THE 
NUCLEAR REGULATORY COMMISSION AND THE JEPARTMENT OF ENERGY 
DESCRIGED SPECIFIC PRCGRAMS UNCER WAY TG COUNTER AND CONTROL 
SUBNATIONAL TERRORIST THREATS ANDO TU ENSURE ACCURATE MATERIAL 
ACCOUNTING AND CCATHOLs INDUSTRY SPE AKEKS AVDRESSING JOMESTIC 
SAFEGUARDS ACQUIESCED TO THE KEALITY UF THE PROULEM BUT PCINTED 
OUT THE NEEC FOR WELL DEFINED PERFORMANCE CRITERIA AND STATIC 
REGULATORY GUIDELINES. 


NRC SAFETY RESEARCH PROGRAM - A CRITIQUE AND AN EXTENSION 
ADAPTED BY THE NUCLEAR SAFETY 
OAK RIDGE NATICNAL LABORATORYs+ OAK RIUGEs TENNs 


EOITOR*S NOTE — TwO RECENT FEPCRTS ARE JNIQUELY CCNCERNEO wITH 
THE NUCLEAR SAFETY RESEARCH PHCGRAM CF THe NUCLEAR REGULATORY 
COMMISSICN (NRC) IN THAT BOTRF ARE IN RESPUNSE TU CONGRESSIONAL 
MANDATES. ONE REPORTs IN DECEMBER 1977. IS UY THE ADVISORY 
COMMITTEE ON REACTOR SAFEGUARUS ANU IS ENTITLED REVitw AND 
EVALUATION OF THE NUCLEAR REGLLATCRY CO4MISSION SAFETY RESEARCH 
PROGRAM. THE SECOND REPORT. ORAFTED EARLY THIS YEARs IS BY THE 
NRC STAFF ANO IS ENTITLED PLAN FOR RESEARCH TO IMPROVE THE 
SAFETY OF LIGHT WATER NUCLEAR FUWER PLANTS+s ALTHCUGH THE 
GENESES OF THE TwC REPORTS ARE SOMES*HAT DIFFERENT.» TO SOME 
EXTENT BOTH REPORTS ARE CRITICGLES CF THE PRESENT ARC SAFETY 
RESEARCH PROGRAM. ANDO TREY SU0TrF CONTAIN RECOMMENDATIONS FOR 
ADDITIONAL RESEARCH. HOBEVERs THE LATTER REPORT EMPHASIZES 
SYSTEM IMPROVEMENTSs ALTHOUGH IT IS RESTRICTED TO LIGHT sATER 
REACTORS. THIS ARTICLE PRESENTS A BRIEF RESUME OF BOTH 
DOCUMENTS. 


THIS REPORT SUMMARIZES THE KESLULTS FRUM THE SINGLE ROU POSER 
COCLING MISMATCH (PCM) AND IRHADIATION CFFECTS (16) TESTS 
CONOUCTED TO OATE IN THE PUBWER BURST FACILITY (PBF) AT THE UeSe 
DEPARTMENT CF ENERGY*S IDAHO NATIONAL ENGINEERING LABURATORY. 
THIS WORK WAS PERFORMED FOR THE UsS+ NUCLEAR REGULATORY 
COMMISSION UNDER CONTRACT TO TRE DEPARTMENT OF ENERGYs THESE 
TESTS ARE PART OF THE NUCLEAR kKLGULATORY CCMMISSICN*S FUEL 
BEFAVIOR PROGRAM. WHICH IS DESIGNED TO PROVIDE VATA FOR THE 
DEVELOPMENT AND VERIFICATION CF ANALYTICAL FUEL BEMAVIOR 

MODELS THAT ARE USED TO PREDICT FUEL RESPONSE TO ABNCRMAL GOR 
POSTULATED ACCIDENT CONDITIONS IN COMMERCIAL LIGHT @#ATER 
REACTORS (LWRS). The MECHANICALs. CHEMICAL, ANO TRERMA RESPONSE 
OF BOTH PREVIOUSLY UNIRRADIATED AND PREVIOUSLY IRRADIATED 

LwR TYPE FUEL RODS TESTED UNDER POWER CUOL ING MISMATCH 
CONDITIONS IS DISCUSSED. A BRIEF DESCKIPTICN OF TRE TEST 
DESIGNS I[S PRESENTED. TRE RESULTS CF THE PCM THERMAL HYDRAULIC 
STUDIES ARE SUMMARIZED. PRIMAKY EMPHASIS IS PLACED ON THE 
BEFAVIOR OF THE FUEL ANC CLADDING OURING AND AFTER STABLE 


FILM BOILING. 





UNTRRADIATED AND IRKALIATED Pak FUEL RUUS TESTED UNDER PUBER COOLING MISMATCH CCADITIONS 
MACDONALDs Pe Es + QUAPP.s We Je + WEHNCRe Ae Seo 
MARTINSONs Ze Re + MCCARDELL + Re Ke 

EG+G IDAHOs INCes LOAHO FALLSs+ ICAHC 
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19-4-4-473 


19-4-5-436 


19-4-5-497 
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SECUND SPECIALISTS MEETING ON REACTCR NOTSE 

BOUTHs Re Se 

GAK RIDGE NATICNAL LABORATORYs C4k KIDGEs TENNs 
GATLINBURGs TENNee WAS THE Stile OF Tit SECOND SPECIALISTS 
MEETING ON REACTOR NOISE (S¥OCRKR-I1) WHICH TOOK PLACE ON SEPT. 
19-236 19776 IN CONTRAST TC S#CRN—-I wrilCh SUCCESSFULLY COVERED 
THE STATUS CF NOISE ANALYSI.L IN BUTH ZERG POWER AND PUStR 
REACTORS+ SMORN-1I PLACED EMPHASIS CN PRACTICAL APPLICATICNS CF 
NOISE ANALYSIS FOR THE PURPOSc OF INCRCASING THE SAFETY AND 
AVAILABILITY OF NUCLEAR PCWEK FLANTSs FIFTY SEVEN PAPERS BERE 
PRESENTED TO THE 117 DELEGATES AND APPRUAIMATELY 30 VISITORS 
WHC REPRESENTED 25 CCUNTRIES AND INT ERKNATICNAL URGANIZATIONSs 
AN IMPORTANT CONCLUSION OF THE CCNFERENCE WAS THAT NOISE 
ANALYSIS TECHNIQUES HAVE PRCVED TU BE SYCCESSFUL AND COST 
EFFECTIVE EN SOLVING SURVETLLAACEs DIAGNOSTICs ANC SAFETY 
RELATED PROBLEMS OF NUCLEAR POWER STATIUNSe EQUALLY IMPORTANT 
WERE THE NE® AND CHALLENGING APPLICATIONS THAT WERE IOENTIFIED. 


RECENT AOVANCES IN ALTERNATE ECCS STUDIES FOR PRESSURIZED WATER REACTORS 
CHONs We Yeo 
STATE UNIVERSITY OF NEW YORK Af GLFFALUs New YORK 

RESEARCH ANC DEVELCPMENT wCRK CN ALTERNATE METHOOS IS 

CURRENTLY UNDER WAY TO IMPRCVLE THE PERFORMANCE OF EXISTING 

EMERGENCY CCRE COCLING SYSTEMS (ECCSS) FOR PRESSURIZED WATER 

REACTORS (PWRS). RECENT AOVANCES IN THIS AREA IN THE UNITED 

STATES AND ABROAD ARE REVIEMEDe 


PLANNING AND VALIDATION OF EARVIRCAMENTAL SURVEILLANCE PROGRAMS AT OPERATING NUCLEAR POWER 
EICHHOLZs Ge Ge 

GLORGIA INSTITUTE OF TECHNCLELCGYs ATLANTAs GAs 
THE CONOUCT OF THE GPERATIONAL PHASE UF THE EAVIRCARMENTAL 
SURVEILLANCE PROGRAMS AT NUCLEAR POWER PLANTS ENTAILS A wIDE 
VARIETY OF ECOLOGICAL STUVILS AND ANALYSES CF LO® LEVEL 
RADIOACTIVE SAMPLESe UNLESS A CLOSE RcIN IS KEPT TO ENSURE 
THAT SAMPLES ARE REPRESENTATIVE IN NATURE AND COUNTING TIMES 
AND ACTIVITIES ARE COMMENSURATE &®LIH Tit ACCURACY SCUGRTs MUCH 
OF THAT wORK MAY BE MEANINGLESS ANC MAY MERELY SERVE TO MEET 
REGULATORY REPORTING REGUIREMENRTSs 
IT ITS RECOMMENDED THAT AN ACTICN LEVEL PROGRAM BE ADOPTED 
®¥HERESY ONLY THE MOST SIGNIFICANT SAMPLES ARE COLLECTED AND 
ANALYSED DURING ROUTINE OPERATIONS» WITH PROVISICNS TU STEP UP 
THE FREQUENCY OF SAMPLING AND EXTERU SAMPLE LOCATIUNS #HENEVER 
EFFLUENT RELEASES EXCEEV CERTAIN FRACTIONS OF SET LIMITSe 


RKAUVITOLOGICAL IWPACT CF AIRGORNE CFFLUENTS OF COAL FIRED ANDO NUCLEAR POWER PLANTS 
MCURIDEs Je Pe MOOREs Re Eo + BITHERSPOUNs Jeo Pe 
BLANCO. Re Eo 

OAK RIOGE NATIONAL LABORATORYs CAK RIUGEs TENN, 
THE RADIOLOGICAL IMPACT OF NATURALLY UCCURRING RADIONUCLIDES IN 
ATRGORNE EFFLUENTS OF A MODEL COAL FIktEVD STEAM PLANT 
(1000 MW(E)) ITS EVALUATEDs ASSUMING A RELEASE TO TRE ATMOSPHERE 
OF 1 PERCENT OF TRE ASH IN TRE COAL BURNED» AND COMPARED WITH 
THE IMPACT OF RADIOACTIVE MATEFIALS IN THE AIRBORNE EFFLUENTS 
OF MODEL LIGHT WATER REACTORS (10CO MW(E))« THE PRINCIPAL 
EXPOSURE PATHWAY FOR RADICACIIVE MATCRIALS RELEASED FROM BOTH 
TYPES OF PLANTS [S INGESTION CF CCNTAMINATEO FCOCSTUFFSe FOR 
NUCLEAR PLANTS+ IMPERSICN IN TRE AIRBOURNE EFFLUENTS IS ALSO A 
SECNIF ICANT FACTOR IN THE OCot COMMITMENT. ASSUMING THAT THE 
COAL BURNED CONTAINS LI PPM URANIUM AND 2 PPM THORIUM TOGETHER 
WITH THEIR DECAY PRODUCTS AND USING THE SAME IMPACT ANALYSIS 
METHOOS USED IN EVALUATING NUCLEAR FACILITIESs TRE MAXIMUM 
INOI VIDUAL COSE CCMMITMENTS FRCM Tre COAL PLANT FOR THE WHOLE 
GODLY ANO MOST ORGANS (EXCEPT Tre THYROIL) ARE SHCwnN TO GE 
GREATER THAN THOSE FROM A PRESSURIZtD WATER REACTGR ANDs eITH 
THE EXCEPTICN OF THE BONE AKC KIONEY VUSESs»s LESS THAN THOSE 
FROM A BOILING WATER REACTOKe WITH THLE EXCEPTIUN GF THE BONE 
DOSE. THE MAXIMUM INDIVIOJAL OCCSE CUMMITMENTS FROM THE COAL 
PLANT ARE LESS THAN THE NUMERICAL DESIGN GUIDELINE LIMITS 
LISTED IN 10 CFR SOe APPENDIX I, FCR LIGHT WATER REACTORS. 
POPULATION DOSE COMMITMENTS FRCM THE COAL PLANT ARE HIGHER THAN 
THOSE FROM EITHER NUCLEAR PLANT» EXCEPT FUR THE THYROIO DOSE 
FROM THE BOILING WATER REACTOR. 


NRC REVIEW OF LICENSED OPERATUR KEQUALIFICATION PROGRAMS FOR NUCLEAR POWER PLANTS 
COOLEYs+ Re As 

UeSe NUCLEAR REGULATORY COMMISSICKRs BASHINGTUNs OeCe 
PRESENTED HERE ARE THE RESULTS OF NUCLEAR REGULATORY COMMISSICN 
(NRC) AUDITS OF THE LICENSED CFERATOR REQUALIFICATICN PROGRAMS 
AT NUCLEAR POWER PLANTS. THE KEQUALIFICATION PROGRAMS HAVE BEEN 
IN EFFECT FCR A LITTLE CVER 3 YEARSse THe RESULTS OF THE AUDITS 
CONOUCTED BY THE CPERATOR LICENSING BRANCH ANO TRE CFFICE OF 
INSPECTION AND ENFORCEMENT ARE ODISCUSSEOUs. THE PRCGRAMS HAVE 
IMPROVED DURING THIS 3-YEAR PERIOD ANDs IN THE OPINION OF MANYs 
ARE BENEFICIAL TO THE NUCLEAR INOUSTRY. 


LIGHT WATER REACTOR SAFETY RESEARCH IN JAPAN 
NUCLEAR SAFETY STAFF 
OAK RIOGE NATECNAL LABORATORYs CAK RIOGEs TENNes 
EDITOR*S NOTE — TRE FOLLOWING ARTICLE WAS PREPARED UY THE 
E0ITORS OF NUCLEAR SAFETY AND IS BASED ENTIRELY CN SEVERAL 
REPORTS OF THE JAPANESE WORK THAT HAVE JEEN RECEIVED IN THIS 
COUNTRY THROUGH THE AGREEMENT EETWEEN THE NUCLEAR REGULATORY 


PLANTS 























19-5-1-556 


19-5-2-565 


19-5-2-585 


19-5-3-S590 


19-5-S-602 
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COMMISSION AND JAPAN FUR THt EXCHANGE UF INF CKMATICN ON WATER 
REACTOR SAFETY RESEARCH. ALTHOUGH wE CXPECT TO PUBLISH AN 
ARTICLE BY A JAPANESE AUTHOR IN 1979 ON THEIR EXPERIMENTAL 
RESULTS» THE PRESENT ARTICLE wILt PRUVIOE MUCH USEFUL 
BACKGRCUND INFORMATION CN TREI& PROGRAM. TO THe EXTENT 
POSSIGLEs WE HAVE USEO THE PHRASECLCGY OF THE JAPANESE REPORTS 
IN VESCRIBING THEIR @ORK,. OU TRECUGHTS AKE INTRUOUCEDO ONLY AT 
THE END OF THE ARTICLE UNUVEK TRE SUGHEAVING COMMERTARY. THE 
DOCUMENTS DESCRIBING THE JAPANESE PROGRAM DO NOT GIVE FUNDING 
LEVELS OR LOENTIFY THE RESPCNSIBLE RESEARCH ORGANIZATIONS.» 
EACEPT FOR THE FACT THAT ALMOST ALL THE WORK IS COURDINATED 
wITH. OR THROUGH. THE JAPAN ATCMIC ENERGY RLSEARCr INSTITUTE. 
HOWEVER s+ TRE PRUGRAMMATIC RESPCNSIGILITIES UF VARICUS JAPANESE 
RESEARCH ORGANIZATICNS CAN BE INFERRED FKUM THE TOPICAL REPORTS 
THAT WE HAVE RECEIVED AS A PART OF THE CXCrFANGE AGREEMENTs 
THESE DOCUMENTS ARE LISTED IN THE SIBLIUGRAPHY ANDO ARE 
OILSCUSSED IN GENERAL IN THE CC WMENTARY. 


THE RULE OF RISK ASSESSMENT IN THE NUCLEAK REGULATORY PROCESS 

LO VINE + SAUL 

UeSe NUCLEAR REGULATORY COMMISSICNs WASHINGTUNs Dele 
THE JUOICIOUS APPLICATION OF KISK ASSESSMENT TECHNIUWUES CAN 
HELP TO REOLCE PRESENT REGULATCRY UNCERTAINTIESs ANO THE 
ACCEPTABILITY OF SUCH TECHNIQUES IS GAINING SUPPORT. ALTHOUGH 
THE APPLICATION OF THESE TECHNICGVEse IN THE MANNEK OF KEPORT 
WASH-1400 (THE REACTOR SAFETY STUODY)+s TO LACH PLAAKT eOULD BE 
FORMIDABLE. A PROBABILISTIC APPROACh CAN GUIUL TRE VECISION 
MAKERS INVOLVED IN THE LICENSING PRUCESS. SEVERAL EXAMPLES OF 
THE USE OF A PROBABILISTIC 4PPROACH ARE GIVENe THE RISK 
ASSESSMENT TOOLS wILt GE IMFRCVCO UNDER A PLAN SUBMITTED TO 
CONGRESS TO IMPROVE REACTOR SAFETYs TrtE QUESTION OF ACCEPTABLE 
RISK CRITERIA wItt GE ADORESSEC IN THE GNGCING NUCLEAR 
REGULATORY COMMISSION (NRC) RESEARCH PRUGRAMs. IT IS EXPECTED 
THAT THE COATINUVED USE CF RISK ASSESSMENT TECHNIQUES wlit HELP 
TO IMPROVE THE EFFICIENCY AND THE STAGILIZATICN CF TRE 
REGULATORY PROCESS 6Y FOCUSING THE ATTENTION OF TRE NRC STAFF 
ON THE IMPORTANT CONTRIGUTORS TO RISK. 


FRAP FUEL BEHAVIOR COMPUTER COVES 

OEHLBERGse Re Ne + JCHNSTGNs we Ve # DEARTENs Jo Ao 

JeSe NUCLEAR REGULATORY COMMISSICNse BAsHINGTCNs Oele 4 EG*tG IDAHO, 

INCes [LOAHO FALLSs IDAHO 
THE FUEL ROD ANALYSIS PROGRAM (FRAP) COMPUTER CUCES BEING 
DEVELOPED BY THE NUCLEAR REGULATORY COMMISSION (NRC) ARE 
REVIEBED. THE FRAP-S (THE STEADY STATE CODE) IS DESIGNED TO 
PROVIDE INITIAL CONDITIONS FCR FRAP-T (THE FRANRSIENT CCOE). TRE 
MODELS CCNTAINED IN EACH COCEs TRE ABILITY UF THE RECENT 
VERSIONS OF THE CODES TO PRECICT EXPERI4ENTSs AND JUOGMENTS AS 
TO THE CODES* STRENGTHS 4ND WEAKNESSES ARE PRESENTED. FUTURE 
DEVELOPMENT OF THE FRAP-T COODe IS DISCUSSLDOs AND A LISTING OF 
POTENTIALLY OESIRABLE MCOUELS FCK Trt NRC TRANSIENT ANDO STEADY 
STATE CODES ARE DISPLAYED. THE CCNTENT OF THE MATERIAL 
PROPERTIES PACKAGE (MATPRO) 1S OUTLINEDs THE MODULAR MATPRO IS 
ACTIVELY LINKED TO BOTH FRAP-T ANDO FRAP-S TO PROVIDE A WELL 
DOCUMENTED AND CONSISTENT SET OF MATERIAL PROPERTIES FOR THE 
FRAP CODES. 


FRAP FUEL BEHAVIOR COMPUTER COVES - AODENDUM CN FRAP-S3 
MARINOs Ge Pe 

UeSe NUCLEAR REGULATORY COMMISSICNs WASHINGTONs O6Ce 
AFTER THE PRECEDING ARTICLE #AS COMPLLTED. THE LATEST VERSION 
UF THE STEADY STATE CODE (FRAP-S3) WAS OEVELUPED AND QUALIFIED. 
THIS ADDENDUM DESCRIBES THE IMPROVEMENTS IN FRAP-S3 AS WELL AS 
ITS QUALIFICATION IN A NUMBER OF PEKFURMANCE CALCULATIONS. THE 
STANDARD ERRORS FOR THE CALCULATICN OF A NUMBER CF OUTPUT 
PARAMETERS ARE PRESENTED. 


ASSESSMENT CF SEISMIC TRIP SYSTEMS FCKR COMMERCIAL POWER HEACTORS 
CUMMINGSs Ge Eo # WELLSe Jo Co  LAMUERTs Ke Eo 

LAWRENCE LIVERMORE LABORATORYs CIVERMORE, CALIF es 
THIS ARTICLE ASSESSES THE VALUE CF SEISMIC TRIP @SCRAM) SYSTEMS 
ON COMMERCIAL NUCLEAR POWER KEACTORSs EXPERIENCES @iTH SEISMIC 
TRIP SYSTEMS ON RESEARCH ANDO TEST REACTORS ARE REVIEWED AS ARE 
CURRENT REGULATIONS CONCERNING SEISMIC INSTRUMENTATICN ON POWER 
REACTGRS»s THE ADVANTAGES ANY CISADVANTAGES OF SEISMIC TRIPS ARE 
DISCUSSED. AND A COMPARATIVE RISK ASSESSMENT IS MADE USING 
FAULT TREE TECHNIQUES. ALSO EXPLORED IS THE PUSSIBILITY OF 
USING A PRECURSOR SIGNAL FRCM AN EARTHQUAKE TO TRIP THE REACTCK 
BEFORE THE ARRIVAL OF STRONG MOTION. 


SCENARIOS OF CARBON-14 RELEASES FRCM THE WORLO NUCLEAR POWER INDUSTRY FROM 

ESTIMATED RADIOLOGICAL IMPACT 

KILLOUGHs Ge Ge + Tiils Jeo Eo 

OAK RIDGE NATIONAL LABORATORY+ OAK RIDGEs TENNs 
THIS ARTICLE PRESENTS AN ASSESSMENT OF THE RADIATION OOSE TO 
THE WORLD POPULATION ANDO THE ASSOCIATED POTENTIAL FEALTH 
EFFECTS FROM THREE SCENARIOS OF CARGON-14 RELEASES GY THE 
NUCLEAR INDUSTRY BETBEEN 1975 AND 20204 MEASURES OF HEALTH 
IMPACT ARE OERIVED FROM SOURCE TERMS THROUGH THE USE OF A 
MULTICOMPARTWENT MODEL OF TRE GOFAL CARBUN CYCLEs VOSE RATE 
FACTORS BASED ON CARGON-14 SPECIFIC ACTIVITY IN VARIGUS ORGANS 
OF MANs AND HEALTR EFFECT INCIDENCE FACTORS RECENTLY 


1975 TO 2020 AND 


tHE 
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RECOMMENDED BY THE INTERNATICNAL CCMMISSION CN RACTOLOGICAL 
PRCTECTION CICRP). THE THREE SCENARIOS FOR WORLOWITOE CARBCN-14 
RELEASES CONSIDEREO ARE (1) A PESSIMISTIC SCENARIO IN WHICH ALL 
THE CARBON-14 PROJECTED TO GE PRUUUCEO IN FUEL CYCLES IS 
RELEASEDse (2) AN CPTEMISTIC SCENARIL THAT ASSUMES A 
DECONTAMINATION FACTOR OF 100 FCR FUEL REPRUCESSINGs AND (3) AN 
INTERMEDIATE SCENARIO THAT SIMULATES A PHASED IMPROVEMENT IN 
THE EFFLUENT TREATMENT TECHNCLCGY AT REPROCESSING PLANTSe THE 
ESTIMATES OF CUMULATIVE PUFENTIAL HEALTH EFFECTS BASED ON 
INTEGRATION CVER ENFEINITE Timt (EFFECTIVELY 462000 YEARS OR 
ABOUT 8 HALF LIVES OF CARGUN-14) ARE As FOLLOWS — 110-000 

CANCERS AND 752000 GENETIC EFFECTS FROM THE PESSIMISTIC 
SCENARIQOse 212000 CANCERS ANU 142009 GENLTIC EFFECTS FROM THE 
OPTIMISTIC SCENARIOs 226000 CANCERS ANDO 154000 GENETIC EFFECTS 
FROM THE INTERMEDIATE SCENARIC «+ 10Us000 CANCERS AND 682000 
GENETIC EFFECTS FRUM THE CARBCA-14 FGRMLO IN NATURE BETWEEN 
1975 AND 2020+ AND 3804000 CANCERS AND 250-000 GENETIC EFFECTS 
FRCM THE CARBON-14 FORMED GY TRE DETUNATIJON OF NLCLEAR 
EXPLOSIVES FROM 1945 TO 1974+ CCMPARABLC CFFECTS FROM THE 
NATURALLY FORMED CARGON-14 IN STEADY STATc IN THE ENVIRCNMENT, 
ALSO INTEGRATED OVER 464000 YEAKSs ARE APPRUXIMATELY 66 MILLICN 
CANCERS AND 43 MILLION GENETIC EFFECTSs THESE ESTIMATES ARE 
BASEC ON A WCRLD POPULATION THAT IS ASSUMED TO REMAIN 
STATIONARY AT 1262 BILLION AFTER 20756 





KADIOLOGICAL QUALITY OF THE ENVIRCNMCANT IN THt UNITED STATESe 1977 
NUCLEAR SAFETY STAFF 

OAK RIDGE NATICNAL LABORATORYs GAK RIDGE s TENNe 
EDITOR*S NOTE - TRE FOLLOWING A42TICLE #AS AVAPTED BY THE 
NUCLEAR SAFETY STAFF FROM CHAP. Le INT RUVUCTIONs SUMMAKYs AND 
CONCLUSICNSe OF A REPURT OF TRE SAME TITILE+s WHICH WAS PUBLISHED 
IN SEPTEMBER 1977 BY THE ENVIRCNMENTAL PROTECTION AGENCY AS EPA 
52071-0096 THE REPORT AND [IS SUMMARY HERE PRCVIDE SIGNIFICANT 
DATA ON DOSE ASSESSMENT FOR EVALUATING THe RADIOLOGICAL QUALITY 
OF THE ENVI&ONMENT. 
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19-5-6-623 NUCLEAR KEACTOR OPERATOR LICENSING 

BURSEYs Re Je 

UeSe NUCLEAR REGULATORY COMMISSICNs WASHINGTONs DeCe 
THE ATOMIC ERERGY ACT UF 19546 wriCH WAS AMENDED IN 1974 BY THE 
ENERGY REORGANIZATION ACT.» CSTAGLISHEO THE REQUIREMENT THAT 
INOIVIOUALS WHO HAD THE RESPUNSIBILITY OF UPERATING THE 
REACTORS IN NUCLEAR POWER PLAKTS MUST BE LICENSEC +e SECTION 107 
OF THE ACT sTATES THE COMMISSICN SHALL (1) PRESCRIGE UNIFORM 
CONJITIOCAS FCR LICENSING INDIVICUALSeeces (2) OETERMINE THE 
QUALIFICATICNS OF SUCH INDIVICLALS.+ AND (3) ISSUE LICENSES TO 
SUCH INDIVIOUALS INK SUCH FURM AS THE COMMISSION MAY PRESCRIBE. 
THIS ARTICLE DISCUSSES THLE TYPES CF LICENsSESe THE SELECTICN AND 
TRAINING OF INDIVIDUALS» AND TRE ACMINISTRATION OF THE NUCLEAR 
REGULATORY COMMISSION LICENSING EXAMINATIONS» 





19-5-6-628 RADIOACTIVE MATERIALS RELEASED FROM NUCLEAR POWER PLANTS IN 1976 

DECKER. Te Re 

UeS»« NUCLEAR REGULATORY COMMISSICNs WASHINGTON: DeCe ' 
RELEASES OF RADIOACTIVE MATERIALS IN AIRBORNE AND LIQUID 
EFFLUENTS FROM COMMERCIAL LIGHT WATER REACTORS OURING 1976 HAVE 
BEEN COMPILED AND AKE REPUOKTEC HEREs DATA ON SOLIO-WASTL 
SHIPMENTSs AS WELL AS SELECTEL OPERATING INFORMATIGNe ARE 
INCLUDED. THE REPORT FROM WHICRr THIs ARTICLE IS ALAPTED 
SUPPLEMENTS EARLTER ANNUAL REPCRTS ISSUCO BY THE FORMER ATOMIC 
ENERGY COMMISSION (NCW DOE) ANC THE NUCLEAR REGULATCRY 
COMMISSION. THE 1976 RELEASE DATA ARE COMPARED WITH THE 
RELEASES OF PREVIOUS YEARS IN TABULAR FORM, IN ALL CASES THE 
TOTAL RELEASES WERE GELOW Tre LIMITS SET FORTH IN APPLICAGLE 
REGULATICNS ANO IN THE TECHNICAL SPECIFICATIONS FOR EACH PLANT. 


19-6-1-671 THE NRC PROGRAM OF INSPECTION ANu ENFCRCEMENT 
LEOOUXs Jeo Co # REKFUSSe Co 
UeSe NUCLEAR REGULATORY COMMISSICNs WASHINGTON, O6Cs 

THE NUCLEAR REGULATORY COMMISSION (NRC) REGULATES CIVILIAN USES 
OF NUCLEAR MATERIALS TO ENSURE THE PROTCCTION OF TRE PUBLIC 
HEALTH AND SAFETY AND THE ENVIPONMENT. THE OFFICE OF INSPECTICN 
AND ENFORCEMENT (IE) DEVELOFS ANDO IMPLEMENTS THE INSPECTIONs 
INVESTIGATIONse AND ENFORCEMENT PRCGRAMS FOR THE NACo THE IE 
CONDUCTS INSPECTICN PROGRAMS FCRK REACTURS UNDER CCNSTRUCTION 
ANDO IN OPERATIONs NUCLEAR I[NUUSTRY VENVORSe FUEL FACILITIES 
ANO USERS OF NUCLEAR MATERTALSs+ AND ALL ADdDPECTS OF THE 
SAFEGUARDING OF FACILITIES AND MATERTALSse RECENTLY THE LE BEGAN 
IMPLEMENTING A PROGRAM THAT a#Iit PLACE INSPECTORS ON SITE AT 
NUCLEAR POWER REACTORS AND wiLt PRCVIDE FOR NATIONAL APPRAISAL 
OF LICENSEE PERFORMANCE AND FOR AN EVALVATION OF THE 
EFFECTIVENESS OF THE INSPECTICK PROGRAMS. 


19-6-2-681 A REASSESSMENT OF TURBINE GENERATCR FAILURE PROBABILITY 
BUSH. Se He 
UVATTELLE PACIFIC NORTHWEST LAGCRATCRIESs KICHLANDs BASHe 

A PREVIOUS ARTICLE IN NUCLEAR SAFETY ASSESSED THE OVERALL 
PROBABILITY (P4) OF NUCLEAR PLANT CAMAGE OUE TO TURBINE 
FAILURES AS A FUNCTION OF THE COMGINED PROGABILITIES OF TURBINE 
FAILURE AND EJECTICN CF AN ENERGETIC MISSILE (P1)s A MISSILE 
STRIKING A CRITICAL COMPONENT (P2)6 AND SIGNIFICANT DAMAGE 
OCCURRING TO THE COMPONENT (P3)2 OVE TO QUESTIONS RAISED 








89 


CONCERNING THE METHODOLOGY USEC. TRE VALUE OF PL FAS BEEN 
REASSESSEDs USING A SOMEWHAT BROADER VATA JASE AND CTHER 
METHOOS OF DATA ANALYSIS. TRE FAKGE OF INSTANTANEOUS TURBINE 
FAILURE RATES CONSIDERED RELEVAKT TL NUCLEAR SYSTEWS IS 3e3 XK 
104-5) TO Bet X 104-4) PER TUREINE YEAR IN TRE CURRENT ARTICLE 
COMPARED TO A VALUE CF 7 X 104-5) PER TURGINE YEAR IN THE 

} PREVIOUS ARTICLE. 


19-0- 2-599 FISSION GAS RELEASE FROM FUEL AT FIGH GURNUP 

MEYER. Re Ge + BEYER. Ce Eo + VOGLEWEDEs Jeo Co 

UeSe NUCLEAR REGULATORY COWMMISSICNRs. wA4SHINGTINe Oe. 
THE RELEASE OF FISSION GAS FRC® FUEL PELLETS AT BIGH BURNUP IS 
REVIEWED IN THE CONTEXT OF Tre SAFETY ANALYSIS PERFURMED FORK 
REACTOR LICENSE APPLICATIONS. LICENSING ACTIONS THAT WERE TAKEN 
TO CORRECT DEFICIENT GAS RELEASE MUVELS UsEV IN THESE SAFETY 
ANALYSES ARE OESCRIBEDs A CCRKECTICN FUNCTIONs whICH WAS 
DEVELOPED BY THE NUCLEAR KEGULATORY COMMISSICN STAFF AND ITS 
CONSULTANTS+ IS PRESENTED. KELATEL INFURMATICGNe INCLUDING SUME 
PREVIOUSLY UNPUBLISHED DATAs If ALSO SU4MARIZE0O. THLE ARTICLE 
THUS PROVIDES GUIDANCE FOR TRE ANALYSIS UF HIGH-6BURNUP GAS 
RELEASE IN LICENSING SITUATICNS. 


19-6-3-712 APPLICATION OF REACTOR SCRAM EXPERIENC. IN RELIAUILITY ANALYSIS OF SHUTDOMN sYSTEMS 

EDISCNse Ge Eo  GERSTNERs Me Teo 

UeS NUCLEAR REGULATORY COMMISSIC Rs BASHINGTONs Dele 
SCRAM EXPERIENCE AT A LIQUIOC MLTAL CUGLcCU FAST GREEVER REACTOR 
(LMF BR) AND 14 COMMERCIAL LIGHT BATER REACTORS (L®RS) HAS BEEN 
REVLEWEO ANC ANALYZED FOR APPLICATION IN TRE RELIABILITY 
ANALYSIS OF LMFGBR SHUTDO@N SYSTEMs. THE YVATc AND REACTOR POWER 
FOR EACH SCRAM WERE COMPILEU F ROM MONTHLY PLANT OPERATING 
REPORTS AND PERSONAL CCOWMUNICATICNS a#iTH PLANT OPERATING 
PERSONNEL. THE SCRAM FREQUENCY IN THE EXPERIMENTAL BREEDER 
REACTOR II (EGR-11) HAS BEEN FIGHER THAN TRAT IN COMMERCIAL 
LwRS GECAUSE OF ITS CCNSERVATIVE SHUTOOWN SYSTEM CESIGN wriCH 
LEADS TO MORE SCRAMS FROM MINOR CAUSESs THE SCRAW FREQUENCY OF 
THE EBR-IE HAS DECLINED RAPIOLY WITH UPERATING CXPERICNCE AS 
SOME OF THE OVERLY CCNSERVATIVe SCRAMS ARE ELIMINATED. THE 
EGR-I1 DATA TREND ANO OTHER FACTS SUGGEST THAT TRE SCRAM 
FREQUENCY FOR LARGE LMFGRS IS LIKELY TU GE IN THE SAME GENERAL 
RANGE AS THAT FUR COMMERCIAL L@kSe THE SCKAM FREQUENCY CURVE IN 
LWRS RESEMBLES A RELIABILITY CATHTLB CURVEs wITr TRE USEFUL 
LIFE PHASE CF OPERATION LEVELING OFF AT ABOUT 265 SCRAMS PER 
YEAR. A WEIBULL DISTRIBUTICN APPEARS TO KEPRESENT ThE DATA wEiL 
IN THE EARLY LIFE PORTION OF TRE CURVE*e NU SIGN CF A wEAR-OUT 
PHASE IS EVICENT AFTER Ilo YEARS OF OPERATIUNes 








19-0-3-723 THE SEPARATION CF ELECTRICAL EQUIPMENT AND SYSTEMS IN NUCLEAR POBER PLANTS IN SWEVEN AND TRE UNITED 
STATES 
REISCHs Fe 
SWEDISH NUCLEAR POWER INSPECTORATE. STUCKHUL 4s SwEDEN 
OF SIGN CRITERIA FOR THE SEPARATION UF CLASS ILE ECUIPMENT AND 
SYSTEMS AND THE SEPARATION REGLIREMENTS AS PRACTICED IN NUCLEAR 
' PUBER PLANTS IN SWEDEN AND IN THE UNITEO STATES ARE COMPARED. 
SOME EXAMPLES ARE USED TO SHO® HOw THESE SAFETY RECUIREMENTS 
INFLUENCE CABLING INSTALLATICN ANO CONTROL ROOM DESIGNe ALSOs 
BRIEFLY OISCUSSED IS A DESIGN FEATURE USED TL SHUT UCeN TRE 
REACTOR IN SOME POWER PLANTS IN GTRER CUUNTRIES ahEN ACCESS TO 
THE CONTROL ROOM IS CONSIDEREC TO BE TUO HAZARDOUS FOR THE 
UPERATOR. 


1y-o-5- 732 PROTECTION OF THE THYROIO GLANC If The EVENT CF RELEASES OF RADIOCIOOING 
NUCLEAR SAFETY STAFF 

OAK RIOGE NATICNAL LABORATURYs CAK RIUGts TENNe 
EDITOR*S NOTE —- THE FOLLOWIAG A4ATICLE WAS ADAPTEC EY TRE 
NUCLEAR SAFETY STAFF FROM A KEPORT OF THC SAME TITLE WHICH BAS 
ISSUED AUGset el 977+ BY THE NATICNAL COUNCIL ON RACIATION 
PROTECTION AND MEASUREMENTS AS NCRP REPORT NUsSSe THE REPCRT 
ANO ITS SUMMARY HERE PROVIDE USEFUL DATA UN MINIMIZING THE 
EFFECTS OF AN ACCIOENTAL RADICIUDING RELLASEs 


19-6-5-741 MEDICAL AND LEGAL IMPLICATIONS OF A LARGE KLLEASE OF RADI ULUDINE 
METTLER. Fe Ase JRe  KELSEVYs Co Ae + GARAMs Me Se 
THE UNIVERSITY OF NEW MEXICGOs ALEUIUERQUEs NeMe 7 FRANKLIN PIEKCE 
LAW CENTER. CCACORDs Nete 
DATA FRCM NCRP REPORT NULSS BY THE NATIONAL COUNCIL CN 
RADIATION PROTECTION ANO MEASURCMENTS ARC USED IN & 
HYPOTHETICAL RELEASE SITUATICN TO SELINEATE ThE PCTENTIAL 
MEDICAL AND LEGAL PROBLEMS THAT MAY ARITSt FROM SUCH A RELEASE. 
AN ANALYSIS OF THESE PROSLEWS INCICATES THAT THE EFFECTS OF 
RADIOIUDINE RELEASE ARE THE MCST IMPORTANT AND TRAT GUIDELINES 
FOR COUNTERPEASURES AND FCLLC#-uP ACTIUN MUST Bt DEVELOPED AND 
PROMULGATED. MODEL GUIDELINES EASEC ON THE HYPOTHETICAL 
RELEASE ARE PRESENTEC ANO UVISCUSSED. 
19-6-6-748 STEAM—GENERATOR TUGE FAILURES - #®CRLO EXPLCRIENCE IN BATER COOLED NUCLEAR POWER REACTORS IN 1976 
TATONEs Oe Se # PATHANIAs Re Seo 
CHALK RIVER NUCLEAR LABCRATORIES,s CNT ARIOs CANAUA 
A SURVEY WAS CONDUCTED OF EXPERIENCE WITH STEAM-GENERATOR TUBES 
AT NUCLEAR POWER STATIONS OUKING 19766 FAILURES BERE REPORTED 
AT 25 OUT OF 686 BATER-COOLED RKEACTCRS. THE CAUSES CF THESE 
FAILURES AND THE REPAIR ANDO INSPECTION PROCEOURES DESIGNED TO 
COPE WITH THEM ARE SUMMARIZED. EXAMINATION OF THE DATA 
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INCICATES THAT CORROSION WAS TRE MAJGR CAUSE OF STEAM GENERATOR 
TUBE FAILURESe IMPROVEMENTS ARE NEEVED IN STEAM GENERATOR 
DESIGNe CONDENSER INTEGRITY» ARO SECONDARY WATER ChEMISTRY 
CONTROL» 


CCC UPATIONAL RADIATION EXPCSURc AT LIGHT #ATER CLCOLED NUCLEAR POWER HEACTORS,s 
JUHNSONese Le Ao 
JeSe NUCLEAR REGULATCRY COMMISSICNs #ASHINGTUNe Oele 


THIS ARTICLEs WHICH IS ADAPTED FROM A KLPURT BY TRE NUCLEAR 
REGULATORY COMMISSION (REPORT NUREG-0325) +5 PRESEKTS AN UPDATED 
COMPILATION OF UCCUPATICNAL wACIATIUN CXPUSURES AT CCMMERCIAL 
LIGHT WATER COOLED NUCLEAR POWER REACTURS FUR THE YEARS 1969 
THROUGH 19766 THE INFCRMATICN IN TRIS JYUCUMENT WAS VLERIVED FROM 
KEPORTS SUBMITTED ANNUALLY TC THE NUCLEAR REGULATCRY CUMMISSICN 


IN ACCORDANCE WITH REQUIREMENTS CF THE Tce CHNICAL SPECIFICATIONS 
FUR INDIVIDUAL PLANTSe AN AUODITIONAL 9 LIshT #ATER REACTORS 
COMPLETED A FULL CALENDAR YiAb CF CoMmMckCITAL UPECKATICN FOR THE 
FIRST TIME IN I197€- INCREASING THE TOTAL NUMBER CF CPERATING 
NUCLEAR POWER PLANTS TO S30 TRE NUMGCR OF PERSONNEL MONI TOREO 
AT LIGHT WATER REACTORS INCKEASED 4N0UT 34 PERCENT IN 19766 ANO 
THE AVERAGE CULLECTIVE DOSE TC PERSONNEL (MAN-REMS PER 


REACTOR-YEAR) INCREASED 9 PERCENT CVEK THE 1975 AVERAGE. THE 
AVERAGE NUMBER GF PERSUNNEL RECELVING MC ASURABLE EXPCSULRE PER 
REACTOR INCKEASED 7 PERCENT «+ ANDO Tre AVERAGE cXPCSUKE PER 
INOI VIDUAL IN 1976 WAS O«o7 REM PER PERSINe 


1969-1976 
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Section 2 


PERMUTED-TITLE (KWIC) INDEX 


A KWIC (KeyWord In Context) index is one in which article titles 
are permuted around the various significant words contained therein. 
For example, the title, "Design Basis for Nuclear Power Plant Protec- 
tion Systems,'' is indexed under the words Design, Nuclear, Power, 
Plant, and Protection. The index words are arranged alphabetically 
in a column in the center of the page, with the titles permuted around 
them. In some cases, additional significant words in parentheses have 
been added co the title by the editors to allow more precise indexing. 
A slash (/) indicates the end of a title. The location of the arti- 
cles listed in the main index (orange) is indicated by the seven-digit 


numbers in the column to the right of the page, as described in the 


Introduction. 
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Section 3 


AUTHOR INDEX 


Authors of Nuclear Safety articles are indexed here in alphabetical 
order. The seven-digit index number following each name provides entry 
to the main (orange) index. The same numbering system is used in the 
other index sections and is explained in the introduction. If an author 
has prepared more than one article for Nuclear Safety, his name appears 
with a specific index number for each article: for example, D. W. Moeller 
(see index) has had articles in Vol. 11, No. 1, Sect. 5, p. 309; Vol. 12, 
No. 2, Sect. 4, p. 100; Vol. 13, No. 4, Section 1, p. 274; Vol. 14, No. 2, 
Sect. 4, p. 111; Vol. 16, No. 4, Sect. 4, p. 469; Vol. 17, No. 1, Sect. 1, 
p- 1; Vol. 18, No. 2, Sect. 4, p. 174; Vol. 18, No. 5, Sect. 4, p. 633; 


and Vol. 19, No. 1, Sect. 5, p. 66. 
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